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Sheet 6 
; | Unit ita) Meinten- joe} 
Item | Quantity Price yeh yma Coat 


Bronght LOTWALE ev ceoncietneeseneeesseerennnen $9,683,928 eae eee £67 ,022 
Interest during construction, 74% ORC K ER E ROR HER Re 726,896 
Operation Omd AGMINLEEPOCION sewnedeccceenedensmenbeneeeenneedeouneenee 100,000 
Interest, 5f TRTTTETT ITIL LLL LLL 
Sink ing Yund, 1.8% SHERPA E SEHK RHEE RHR ERHARD SRSKHHREBR EHR EH BEE HD 167,384 
Insurance ond SUNGr1Gs cesecseceresereeceeevrousecornsesgueesaenneaneve 80,000 


Grond total $10,410,233 $924,918 


SEER, 


Cost per hors 4=power Mmstallad scasseeanseneoe #10410 heen ewe $9425 


Ory mean 


ls - Protection against ice only at Chippawa, the lower channel between Hog 
Island and shore previding water when permanent work ie placed for 
extension. 

@e ~ Mo dreading in Yolland Rivers Present section aseumed sufficient. 

oem Dredge for 100,000 horse~powey inatallation from Montrose to mouth of 

| rock canal (sbout Station #64), | 

40 ~ Permanent oomtrol works at mouth of reck canal for 300,000 horse-power. 

Se ~ Rock bana’ for 300,000 horse-power Installed. 

&» = Purchase full right-of-eay for 300,000 horse-power. 

Ye ~ No regulating flume excerations 


8. ~ Bo artificial storare. 
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9. ~ Highway ond ratwoy bridges built for extension at time flume is added, 
Lees 509,990 horae«power. 

10, ~ Forebsy excavation for 300,009. horse-power. 

ll. ~ Sufficient exesvation made in atorage to provide safe log: tion of | 
concrete wall ‘separating storage from canal. | 

oe Ketaining well along International tial Lway where meeded. 

1B. ~ Substructure for 309,000 horsepower installed at Kead Monidlhs 

Me = Superstruatare for 300,905 hor se~power instelled at Sead House. 


16. = Oranes for all me esp t30%} 699,999 horso-power at 
i Head Benes. : 


16. - Servies beunehc hot air, elevator end duct limes for 699,000 horse-power. 
17s © One complete Lined. shaft and. tannel tor 100,000 herae-power. 
18. - Two shafts and tunnele excavated only fer 300,000 horse-power,. 
19. » Ign‘ shaft for 600,000 horse-power. © 
20. = ‘Substructure and tail race for viondniae « dibiedienen, 
Rls - Bsaiter penstook and. shaft. for 699,000 horae~power. 
22s + Superstracture for 160,990 horse~power ~ Powsr House. , 
Men yarowelectric installation for 109,009 inoluding oranes for 600,000 
| horse=power. 


he - Towers and poles of power lines moved for $99,000 manee-pemrs SG 
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Jumary 6, 1916. 


Item. 


Ice Pender REEHEREEESCER HHP SERA ES HHRE AH bu 


106,000 Hel’. 


9 9999 00 


200,000 F.P, 


Welland River SREFST SEHR EKEEHH HKSAR HHERSEREROHRR OR EHEHS HHO HEE € 224,000.00 


Canal in Earth peccsnsavecessecaunoens £5642960.00 sessoe 112,280.06 
AAMIRLAVEOE capccceivives bens seceesiue B,BO0.00 sasnee 8,020.00 
Dontyvel Works pescsviedscdoseseccceces 44yFZ6.00 

Canal in Book cissesocccsenvcceseszese $9474,467.00 

Regulating PUG cosecesonesvevesocees 83,086.00 

All SCOvaqe seonsevecevecans * ** 8,100.00 

Fo rebay eerriny OF ve 401, 5260.00 

Headworke, Gub-etructare selveecTeeess 123,060.00 

Readworks, Siper~structure .sesecaness 56,800.00 

Tee OWMGE seeeusresevcehesnsensavonens 245170290 

Penetock Shaft Macavation sasocnesenes 120 000.00 

Concrete LAMIng ecvccecneeenseneensues 18,000.00 «secoene 16,900.00 
BtGod LAnLwe encasseneeseseracssesiees 50,009.00 

Exesvation Penestook Tummel seccsaseves 76,000 0G 

Sonorate Lining CRS OHORRHHKE KOR ETOH TES 16,800,00 eee mee 10, £0.00 
Steel Lianiag SHEE KROREOHEROEHE DERE DRED E 445000000 sesewes 4% pOD0 600 
Broiter Penestoch sasrssneerscowcaesave 13, 760.00 

Power House fubs-ptructare cesssssvsess $40 .000,.00 

Power House Super-structure srsasanene BBO O00 OO seenene 276,000,090 
Bydrealio Equipment cessesceseeawseses Bb OSD sO weweves 400 4990.59 
POMATRTOTA sarneseasvavereneovssenenaue B77 005600 aeanuos GOO 400 0 OO 
Switehing REHM AREER TERT ORSON ORE HED BOO DOO 6D0 awesaee 200 .000),.00 
BPLAGPes secendsnnseceuseecansevseeeace B13 ,000 490 wavesen 225,000.00 
SOVVIGS TANNGL ecasesecsssvesenuaseses 


Roving POLES cnreedsecerenasseseianene 


57 4200 400 


POCAL eeceasesveenvectenecenoesnne é 79747 161.00 


Engineering and Contingencies - 269 . 


86, 787200 


POCA) eoeveeescrranddasdnaaenraeve i 9 , 685 , 988.06 


Interest during Construstion ~ 73% 
4Ga for 100,000 BF. additional esses 


726 4298.60 


Grand TOtTRL secevecweneecensewvees 210,430,250 .00 


eoenee €2,0%8 9 780.00 


cosens _ 809,687.69 
enewae 02, 848,407.86 
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191,152.60 
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Canal Project Nevised November 27, 1917. 


oe 
Intake SESE O HEHE RETRO HTH O TERRE EE HET EE MERE TEEPE BRO RHE ¢ 973,799.00 


Canal ~ Welland Miver Division «sssses @ 585,584.90 
Barth Division seveseseessvens 1,555,605.09 
fransition Barth to Book «sre. 47,168.09 
Rook Division No. 1 sscsscnses & , 528 165.09 
'. @ransition Look to Whirlpool . 47 646.00 
Whirlpool DAVLSLON covvaneenne 716,992.09 
Transition Whirlpool to Hoek . 53,120.00 
Book Division Hos 2 ceevessess 885, 234.090 .- 
Porebay SESH RHE RHR TEER RE OH OH 599,074.00 
Kight~o f-way HOOD eR ERO ee DOs By pS e BO 


Bridges ” Highway eeaeas a. : 
Railway = at py. Y. omits? o3.29 0.99 610,323.90 


Gate House =< SRE HHH EHERARHRREREREHEREEHE KHER HER OHH EH OH OS 360,798.90 


9 145,196.00 


Penstoeks ‘on Exolter Fenstook SOHC EHR HOHE 18,589.00 i 


Moe 1. ? ee ee 635,158.00... 
No. & " CPEB SORE R THOS 63 ,585,0 
Ro. 3 ” PH ROO H ERS 63 ,438.99 
as NOs 4 " sevens ter aenee 66,990,090 
vee 5 ” ae 66,159,090 
Os & 


See oneeeeeeHe vote) 409 ,236.90 


Power House - ‘Sabet rasture Avenevereenenenee 969,050.00 
SRPOTetructure sevesssvseeveee ged ge Js 


1,660,159.00 
Hydraulic Equipment «sesesvesccseresterensereuensevensevesae 1,768,0900,00 
HBlectrical Hquipment oseceneessueserevseswerroussseernsenene $,250,900,09 


Uiscellangous CPOE HEHEHE OHO ODE HEE SERENE ORO OHH OOM OR He Ok 


, ! $18,,352,313.99 
Zugineering and Gontingencies = 25% HHO OHO ESHER H OTH ERE 4,588,078.39 


Interest Dur ing Construction ~ tid TERME AE HHO RHO REE eee nob, at 39424000 


Rote: Barth Excavation estimated at 27 gents per auibic yard, 
Rook Exeavation Sstimated at 96 cente per qubic yard. 
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Detailed Report om Canal Scheme, together with Discussion of Alternative 
Schemes of Development, with Sstimetes ond Final Conclusions. 


fhe preliminary ond ultimate scope of the hiagara Development project 
nust be considered in connection with the following limiting ami governing 


eonditions. 
cet 9 ah a terms of article ¥. of the 


1. 
Boundary Waters Treaty the diversion of water from the Niagara Aiver for 


power purposes is limited toe diversion from the actual ehamnel of the river 
above the falls. 


Be mae ~ The agreement of 1092 between the Park 


Commissioners and the Canadian Hisgayra Power Company stipulates thet no 
other parties shall have the right to use the water of the Viagara Aiver 
for power purposes within the park limits, and that the Commissioners 
themselves ahall not use the water in question for power purposes except 
for the requirements of the park. The agreement of 1399 between the same 
parties eliminates the monopoly cleuse snd simply stipulates that the 
Commissioners themselves shall not use the water except for park purposed. 
Thies latter climse is also incorporated in the Dieotrionl Development 
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Company agreement of 1903. 

In both of the above agreements the work "Park" wherever used, is 
defined ag mooning the perk “proper” within its original limit south of 
the Clifton House. ! 

Soth ef the above agreements alse cite the Park Commiasioners ag 
aeting on behalf of the Frovines of Ontario. 

It appears therefore that the fark Commissioners, ss representing | 
the Provinces of Onturio, cemnot make use of park lends or riparien rights 


within the original limits of the park for any purpose connected with the 


development of power for CORY distribation. 
$. Maxim Mead ~ he es tion that the waste of power resault~- 


4ug from the present policy of using only a portion of the available head 
will no longer be tolerated, pi scheme for future development must embrace 
the most effective possible utilization of the total difference in level 
botween luke Erie and Lake Ontario. 


ye ow - Agguming that the 800,000 horae- 


power or more now being wasted by the existing partial head development 

st Hisgare and on the Niagare Penineula, mast be reclaimed in the not 
distent future, any new scheme involving the immediate use of such surplus 
of treaty water as is now available, mst be so laid out that it can be 
effeetively ond economically extended to embrace the ultimate use of the 
total present trenty allotment of 36,909 sesend feet and also the surplus 
water available from the Yellend Canal System. 


ater ~ The rote at which 


jeakit xthceggal 


ik Mes RR Arial 


at ¥ anit gaoraito seu wor ot an 
V6 tow tian Janine af! eater sa 


oan: & 


-antgna etd Side ee’ valet. aravee eu ie rmerasia eonan saawmnt: £. ‘var re 
sense +t Mi 2 Sort, efdelbavs «290 


dali t2 eoe 


WALTER J. Francis & Company. 


Copy ror ENcLosurRE TO Mr, J. Allan Ross. 


(Appendix I1fI-4) 


the Magara power is now being absorbed on both sides of the boundary 
indiestes that the time will inevitably gome when the present tresty Limita- 
tions mot be removed, and both countries will divert every drop of water 
that physical sonditions will permit. When this phase of development is 
reached, power will be so valuable that the inatallation of plant will no 
longer be based solely upon the continous sapecity obtainable under minim 
flew sonditions, but inetesd the fullest possible use mast be mde of large 
quantities of power over ami above the minimum which will be periodically 
evallsble durimz: the higher stages of outflow from Lake Orie. 

6  @ankted Goat ~« Inasmuch as the ultinete demand for Niagara power 
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will be primarily geverne amount of power capable of being 
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one scheme of derelopment, as between several sosienlip fexsible schemes, 
should not be influenced by the question of oapital cost to any grester 
extent than to assure the possibility of selling the product of the pre- 
liminary inetallation at prices which will effeetively meet competition, 
not only from other sources of hydraulia power, but from power produced by 
steam, o11 and gus. Beyomi this limitation, any moderate difference in 
capitel cost should be disregarded in considering the merits of different 
schemes. 

A blook ef power delivered to the switahboard at Wiagara is of no 
real value to the Provinces apart from the value of the somforts, conveniences 
and commodities which this power ean produce for the welfare of the individ- 
wal citizen. ‘The influence of Niagara power upon the wealth and prosperity 
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Sify 


of the Provinoe will therefore be manived by the meximum amount of power 
which gan be ultimately produced and /e ffeat ively utilised, and any scheme 
st Aetslamnink bhcaich debs: an Chg ooothann tthe fundamental 
requirement to the greatest degree, within practionble Limite of eapitel 


cost. 


Condition 1, 2 and 3 above noted may be assumed to preclude the consider- 
ation of any scheme of development involving the diversion of wter from the 


Niagara River below Chi o ed y iirie. 
Condition 4 werete the natural shammel of the Wellard 


Aiver to exercise the joint function of drawing water from the Hisgara Kiver 
and from the Velland Canal Gywtente 

this im turn leads to the consideration of connecting some point on the 
Sellend Hiver with Jake Ontarlo level by such type of artificial waterway as 
would best conform to the requirements 5 and 6, The chotee of artificial . 
woterway lies between an open csnal and &@ pressure tunnel, preference being 
on the side of the open canal on account of its being naturally better 
capable of meeting the paramount conditions with regard to in utilizible 
capaci ty. 

& preliminary inrestigation in the field, based upon the above premises, 


indicated the practicability of conneating a peint on the Wellond River about 
four miles west of ite mouth, with a point on the Niagara Aiver a short 
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distance above Queenston, the natural difference in level between these two 
pointe being normally about 316 feet. 

An oxtensive series of sarveya and borings was accordingly made #hich 
finally resulted in the laying out of the scheme of development shorn on 
appended Plan "A". ‘This saheme consists essentially of on inteke structure at 
the mouth of the Welland Miver, the deepening of the natural channel of the 
Welland Kiver to a point about four miles west of its moath, and from thence 
an excavated canal 9.6 miles in length, to a forebay loestion on the edge of 
the gorge, a short distance above Queenston, from whieh point the water will 
be carried through steel penstocks to the turbines, which will be loaated tn 
@ power house in the porta of tie [rerey. 

Having in view the large and growing dewend for power on the Niagara 
dyetem, and the economy resditing from the installation of generating units of 
large capacity, it was decided to consider the installation of unite of 59,000 
HeP. oapacity, end all studies in connection with the (ueenston-Chippava 
Development Soheme have been made upon that basis. 

All preliminavy studies in connection with this scheme were alee based 
upon making the mont efficient and economical use of the estimted surplus 
of 6,590 second feet of treaty water then considered available. 


The most vital feature of the installation as a whole was the design 
of the canal, and something over a year’s time was consumed in an exhaustive 
study of this problem, which wae finally solved by o more or less original 
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method of attack. 


En Gatober 1916 all data, caleulations and studies in connection with 
the design of the ounal were submitted to My. 2. DO. dohmson, Consulting 
Engineer, of New York City, for oriticiam and check. 

Under date of February let, 1917, after four months of tuvestication, 
Er. Johnson subsitted his report whieh is sppended hereto ns Appendix 1. 

Kr. Johneon's method of attacking the probles wus essentially identical 
with the original method developed by the Comalssion Engineers, tmt he was 
able to introduce seme refinements ints his caloulations which gave his 
final figares a somewhat greater degree of asmuracy.e In the case of the 
rock section of the ., we Py figures indieate the advisability 
of fixing the low water velocity at six feet per second, ond of so altering 
the width and depth of the section as te materially reduce the head lose at 
the expense of a slight increase in the amount of sxeavation. 

Subsequent to the receipt of Hr. Johnson's report, tho taking ever of 


the Ontario Power Company interest by the Cormission gave rise to the poosi- 


bility ef being able, within « rensonable time, to moke use of 10,900 second 
feet of water in plage of the 6,600 second feet previously considered avail- 
able. ‘The canal was therefore entirely re-designed for 10,209 second fect 
in accordance with Mr. Jolmson's refined method, and in general sccordance 
with the reaomsendations made by him in commeation with the 6,599 seaond. 
feet canal. 

The diseussion and analysis of the design of the 19,905 second foot 
anal is set forth in detail in Appendix 5. 
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A careful study of conatruction methods in connection with the excavation 
of earth and rock in the aenal was necessary by reason of certain existing 
Gonditions which would have a vitel infleence upon excavating cest. ‘These 
conditions were, first, the ovallability of cheap electric power for operat- 
ing construction plant; second, the large quantities of earth and reck te be 
removed, which made it possible te consider the use of excavating machinery 
of the heaviest type and largest capacity obteinables and third, the umisually 
good facilities available for the dispossl of wpeil, within short hauling 


distance, along the erest COP rpment. 
Having the above eo ndi tre: n mind, the Commission's Dugimeersa spent 


several months in ecllecting and studying data in connection with the type 
of eonstrastion plant required. The operation of eleetric and stemn driven 
excavating machinery was witnessed and studied in various parte of Canada 
and the United States ond a large anount of ioformation with reference to 
output, operating cost, wriclug conditions, ete. was obtained and carefully 
analysed. 

The result of thie iuvestigation was, that in January 1917, when 
market conditions inudioated that any further delay in the purebase of the 
plant would regult in prohibitive prices and practioally impoesible delivery 
dates, the Commission's fnginesrs were inmediately able to reeommend for 
parchase the type of plant best sulted for carrying on the projected work. 

Practically 211 of the plant so purchased iz mow om the ground and a 
portion of it ie in actual operation. 
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A detailed desoription of the construction plant, with vlews of portions 
of the seme, is attached hereto under Appendix 5. 


Ae the time necessary to completa the econstraction of the eanel wae 
considered to be the limiting factor im connection with the date of first 
delivery of power from the completed plant, thie portion of the work was 
divided into four separate divisions for efficient aduinistration and saper~ 
vision, the detalles under this bead belng set forth ia Appendix 4. 

Carefal consideration bce sequence Of operations im 

_ the various divisions so as EGPY for the moet efficient end economical 
meane of carrying on the work, and to ingure the sarllest possible date of 
completion. The proposed pregramme of operations is set forth in detail in 
Appendix 6. 

he progress echedule for the instellation es « whole fe set forth in 
Appendix 6. In comection with this schedule if will be noted thet the 
date of final completion of work 1s October 1921, the eanal being the limit- 
ing facter as above stated. When the 6,600 seeond foot canal project wae 
under consideration it was estimated that the work gould be completed by 
December 1920, and the construction plant was laid out and purchased on this 
basis, The extra ten months of time now estimated toa be noesssary to complete 
the work is due to the inereased qiantity of earth and reek excavation ine 
volved in the construstion of the 10,000 second foot eanal. 
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In working out this schedule the daily output of the exeavating plant 
has been conservatively estimated according to the mamfacturers' specifica- 
tions, and futhermore, the estimted yearly cutpat has been based upon 250 
full working days, whereas with the electrically operated plant 500 full 
working days oan reasonably be expected. In view of these facts, there is 
reasonable ground for hope that the date of sompletion may be materially 
advanced, and this hope will become a practical certainty 1f eufficient — 
labour is available to handie two ten hour shifts to be operated continuously. 
This latter condition 1s not = desirable one from the standpoint of effic~ 
ienoy, and better and more economical results could be obtained by putting : 
in additional excavating (ian{ op fa} O¥irt, und reducing night work to 
minimin. 


As regards estimates of capital cost, it is to be noted that the 
tremendous advance which haa taken place during the period of the war in 
the cost of labour and material has necessitated a very material inerease 
in all estimates made during the pre-war period. Vortumately, for reasons 
hereunder explained, this stetexent does not held for the two main items 
of sost in comnestion with the scheme as a whole; namely, the cost of 
earth and rock exouvation in the canal. lacking definite knowledge, at 
the time, as to the extent to which the cost of rock and earth exeavation 
in the canal would be affooted by the use of the eleotric driven plant of 
large capacity, and in order to be on the safe side, all the eerlier 
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estimates of cost in commection with the eaneal work worm figured on the basis 
of unit eeste for earth and rock excavation which would obtain if the ordinary 
type of eteam driven excavation plant were used. On the base of this assump- 
tion 2 net unit cost of 20¢ per euble yard of earth and $1.00 per cuble yard 
for rook wae used in all preliminary estinater, 

Owing to the faot that the construction plant hae been purchased, and 
that sonstruction work is now under way, it has resentiy vous possible te 
compile an estimate of the unit cost of earth and rock excavation which i¢ 
based on the setual installed cost of the constmotion plant, the actual — 
existing rates for skilled and common lebour, and a reavonably securate 
tsinahege vowing edenrtene(): PY. 

A detailed discussion and anslysis of the cost of operating this plant, 
with oorrespouding costa per ouble yard of excavation, is set forth in 
Appendix 7. 

The final figures for the net unit coat of earth and rock exeavation 
as indicated by the sbove enslysia may be considered ag authoritative, and 
the safe basis upon ehich they have been derived is indicated by considera- 
tion of the following faots. 

fhe main factor affecting unit cost ie the volume of the output of 
exeavated material. Thie output base been figured on the bosie of « eeanon 
of £60 working days, wheress, in view of the fact thst electric cperated 
exeatating plant is lergely independent of weather conditions as regards 
¢ontimous operation, a season averaging not lees then 800 working days can 


be anticipated. 
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All interest, depresiation ond repair charges on oouetruction plant are 
figured on a yearly basis, pat the regulting unit coats are charged against 
250 working days only in each year. 

the dleposal coste are figured on the bagis of an average haul of elx 
and one-half miles, which is sonsiderstliy is exeesa of the average haul whieh 
will obtain under actasl working conditions, An ample margin of safety is 
thus provided fer in the matter of prempt ani continacus train service for 
the efficient handling of excavated material. 

Lighty~six per cont of the cost of 211 track and overhead constrocti on 
hee Beem charged direct into the unit cost of earth and rock, leaving « 
salvage Value wiieh is ess (thar tHe Jodailyars market value of the revlalimable 
material entering inte this portion of the construction. ) 

Um addition to a final 28% sllowence for enginesring and conti ngencios, 
&@ livers) allowance for administration and other overhead charges hae been 
previcusly iueluded in the individual items of the cest analyaiez. 

The final result of this auplysis ie to show thet earth and rook ean be 
token out for a not unit cost of 26.6¢ per yard and 97.8¢ per yurd respec- 
ively, aa against the unit prices of 80¢ per yard ond $1.00 per yard used in 
the ovigiual esetinetes. 

It Becones evident therefore that by reason of the gereatiy inoreased 
efficieney of the pliant to be used, as compared with ordinary construction 
plant, and the cheapness of electric power as eompared with stoa generated 
power, it will be possible to take earth aud rock out of the oamal at the 
present time as cheaply as it could bave been taken out with the ordinary 
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type of ateae drivon plant under pro-war conditions, 

As so matter of comparicca, an estimate han seen made of tha probable 
eost of taking oat earth im the cami under present conditions, using etean 
operated plant of the trpe which gave the best results in earth work on the 
Wellant Caml, The detalle of this estimate are set forth in Appendix 6. 

It shows that under suoh eondi tions Lt would cost about 48 net per yard to 
take earth out of the canal with stean operated plant, as compared with 26.6¢ 
net per yard with electric operated plant. 

| ‘Simdlar eonparstive figures have not been derived for rock exsavetion, 
but in Appendix 9 will be found & eoeparison of the cost of operating 
comprescor plant by stean af ( eJededic\fower, This estivate shows that 
the cost of producing the compreeesd alr necessary for taking cat the rock 
im the oanal wuld be more then double what it will cost when produced by 
electric power, 

Tu Appendix 19 ie set forth the detaile of = recently compiled estimate 
of capital cost covering the 10,000 second foot canal and the installation 
of 300,000 electric horse-~power completa, In umite of 66,000 horsepower 
each. 

Ta compl ling the above astimate proper consideration hae been given to 
recent and prebeble future edvames in the gost of wachinery, Lebor and 
meterlale, and each separate item of the estimate hae been figured on 4 safe 
basie in regard to quantity and unit cost. Pinglly, te the totel thus de-~ 
rived, an sllowance of 524% hae been added for enginesrtug end conti mroucies 
and interest daring sconustruction, making im all a gross total of 624,2317,000.00 
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for $00,000 electrics] horsepower installed. 

In Appendix 10 1a aleo set forth the detalles of estinates coverlag 
the preliminary installation of 200,000 2.H.?P. and 180,000 B.N.P, reapeot- 
ively. Both of these latter estimates inciude the total capital ecst of 
these portions of the permanent works for 300,000 2,P. which must of 
necessity be constructed as part of the preliminary lustallation, whatever 
ite eapacity may be. 

The gumrel acheme of construction upon which tha various above 
estimates were baged is covered im Appendices 3, 4, ond 6 and Plans referred 
to therein, together with etteched Plane *?" and "0" showing a typical orcse- 
section of the forebay and fowet Bpubel ae the proposed intake worke at the 
mouth of the Welland River, respectively. 


Supplementary Heports - In the opening paragraph ef Mr. Johneon's 
report of Pebrusry let (Appendix I) he states that the report in question 
does not contain any eriticles: of “the larger qections ef Judgment shioh 
bave determined the choices of 4 canal instead of a tunnel”. Thle etate- 
ment appeared to indicate, on his part, a dispoaltion te doubt the wisdom 
of adopting the open canal type of waterway in preferences to a preseure 
tunnel, end to clear up any element of uncertainty which wight exiet in 
this regard, £+ wae thought advisable to give Mr. Jobusen an opportanity 
to eubmit bie idese in a supplementary report, which he wee aceordingiy 


requeeted to prepare, 
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At the same time 1b waa considered advisable to have the opinion ef an 
experienced contracting engineer with regard to the practical construction 
festures of the preblen, end the comparative costa inrelved. This commission 
was intrusted toe Mr. A+ C- Douglass, Contractin: Engineer, of Hiagare Valle, 
weY, 

ir. Douglass was qualified to report authoritatively with regant to this 
matter om seccount of his wide and varied experience in rock and tunnel work, 
and more particularly se becsuse he built the tallwater tunnels at Fiegore 
Polis for the Niagare Pelle Power Compony, Canadion Mapare Power Company, 
snd the Zlectricel Development Comper 


ir, Johnson's sade ile eke aheees with a series of comments 


upon the same, ie attached hereto as Appendix 11. 


My, Douglass’ report is attached hereto es Aprendix 12. Sefore submit- 
ting his report, Mr. Dougloss laid the conditions of the problem before 
several of the large engineering ani contracting firms in New York who have 
had to do with the construction of the various tannels under the Rudson liver. 
The opinions of these parties, expressed in letter form, are attached to Mr. 
Doaglass’ report. 

The general layout of the Tunnel Scheme as cousidered by Messrs, Johnson 
and Douglass, ie shown on Plan “H" herewith. 

Along with the tumel scheme proper, consideration waa given to a 
scheme of development involving the combined use of an open canal and a pres- 
sure tunnel. ‘The general layout of this proposition is shown on Plan "J" 
attached, and consists essentially of a short section of open canal from the 
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mouth of the Welland Kiver to the present forebay of the Ontario Power 
Company, from which point a presmre tunel is carried two and  balf miles 
to @ point west of the city limit of Magara Yelle, ani from that point an 
open canal for the remainder of the distance to the forebay looation above 
Queenston. 

Thies proposition will be referred to hereafter as the "Combined Scheme". 

ions ~ Both the tannel scheme proper and the combined. 

scheme involve the construction of works within the limite of the park, thas 


bringing these projects into conflict with the franchise rights of the power 
companies now operating on the Canedian side within the park limits. 

Neither of the schonfa in qede2on\Gan mike effective use of euch sux 
plus water as may in the fature become available from the Yelland Canal 
System. 

In the case of the combined scheme, the upper section of the oanal and 
the works at the tunnel entrance might be looked upon as being undesirable 
features ae related to the preservation of the natural beauty of the Falls, 
aud amy extension to this scheme of development would greatly intensify this 
objection. 

gad - All three schemes of development 


have ® common point of intske at Chippawa, and a common point of éelivery 
above Queenston, so that they are all on the same footing as regards avall~ 
able gross head, and are subject to the same veriations of head-water level. 
| Since 1902 the water level at Chippaya has been observed twice daily, 
and on the basis ef the mean daily level for this fifteen year period, a 
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duration ourve, Plate I attsched, has beva ourpiled, 

This curve shows thet the mean level for the fifteun year period is 
slightiy in excess of elevation 660.5. 

It also indicates the following facta. - 

1. <A water level elevation 869 or higher obtained for 99.37 per cont 
of the entire period, and qnly on seven days thrpughout the fifteen joars 
did the water level fall below this elevation. 

2. Wester level elevation 641 or higher obtaine: for 82.40 por cent 
of the entire fifteen year period. 

3. The recorded absolute minimum level is elevation 68.5, hie is 
an abnormal ecoaditioa probably fedhifrhe rox the combination of o natural 
low-weter period ond an up-lake gale. | 

he The resorded absolute maximum level is elevation §60.0, This 
maxim has no practical significance, as it obtained for eo short « period 
that no effective advantage could have beon taken of it, in conection with 
the production of power, 

Por prantiesal purposes, it may be assumed thet the effeetive rance of 
levela at the common intake lies between elevations 559 and 661, 

“96 - Piahe Il attached, indicates graphically 


‘the head losses cburgosble aveinet the various schemes of development as 
now laid out, “er various head water levele at Chippawa. 

It will be noted that two curves have been plotted for the canal Read 
losses, one curve on the basis of no ice cover on the Wellani River Division 
of the Ganal, amt one curve on the agekmption of one foot of ice cover over 


tne entire Velland River Division, hie letter curve has little practical 
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significance epart fron, indiestiug what would heppen by reaeon of the oecur- 
rence of 4 most laprebable coudition, wileh, a6 a matier of fagt, can be 
eliminated cocpletely for a trifling anmal expenditure. Under preveilling 
winter conditions on the Zlagara Peniueulsa, and with the prevalliag copersting 
veleeity ia the river suction, there wlll be vory few days in cach winter 
seagon when lee will be able to form at all, end them in such asall quantities 
that it can be offeetively aud inexpousively removed. 

Comparing the head lowes la the eausnl, without lee cover, with those 
of the other two sehones, it ie seen thet the @amal has a consistent adven- 
tage over the tannel and combined schemes throughout the full effective range 
of head water levels at cifpperg, ofrdedy elevations 669 aud 561. 

Under normal minimum conditious, without lee cover, the canal will pro- 
second feet of water, about 1600 horsepower nore than the 


dues, from 10,000 
combined scheme, and about 6,000 horee~power more than the tunnel sebeme. 

Umer mean conditions, the oanal will similarly produce about 3200 
horee~power more than the combined scheme, and about 6800 horse-power more 

| than the tumuel seheme, 

Zits Ghippaws level at elevation 66] or ever, the ounsl will sindlariy 
produce about 2600 horee~power more than the combined scheme, and about 7000 
horse-power more than the tummel scheme. 

Under extreme miniwam conditions, and with one foot of lee euver on the 
Welland River Section, the canal will produce about 4000 horse-power less 
than the combined sshewe, about 6009 horse-power less than the tumiel schon, 
and about 1100 horee-power less than the 360,000 horwe-power for which the 
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plent is desigued. Svou assuming that mich a condition 1a not entirely 
preventable, in the case of the cans) schemes, this deficlenay in sapsei ty 
sould only have obtaimed iu varylug degres for a short time of five separate 
days daring the last fifteen yoars, the actual dates upon which this can~ 
dition might posetbly have obtained belug as follows = Pobe/l1 ~ ERG.53 
Pobel4/ll, ES.7; Fob. BL/12, £8969; Fob. 2/15, BEO.9; Dec, 29/18, 5E6.6. 

Juder mean water level conditions at Chivpawa the eonal echeme would 
deliver about 30.8 horwe-power, the cosbiued schem: about 26.6 horsepower, 
aad the tumuel scheme about 50.2 herse-power per second foot of wter delivered 
at the forebay. These figures constitute the ultimate test ef the comperative 
egonomle efficiencies of tn tnfoa) apts of development under consideration. 

Compuyative Carrying Sapscity ~ the Ggcherge capacity curves, Plate Itt 
attacked, illustrate sousisely the comparative characteristics of the t>ree 
typee of waterway wader mean water level ennditions at Thippawa. 

Comparing the anal diacharge with that of the tannel, it will be seen 
that when the forebay level hae been drawn down to elevation £38 the cane] will 
have preatioally reached ite maximum discharge cavacity, wherese by eoutiauing 
to pull down the forebay isvel the dlecharye of the tunnel] can be still farther 
imreaced, It ie only pervissivle to utilize this characterietie of the tennel 
type of watersay, however, when the sbmormal lose of head luvelved can be com- 
pensated for by drawing upon a nore cr less unlinited supply of water, This 
principle ig utilized to great adventage in connection with privete power enter 
prises, and ite uee is well iliustrated in the ease of the tailwater tunnel of 
the Dlestrical Yevelopment Gompany. “ut of a total evallable head of about 186 
feet this Company wastes between 20 and 40 feet in its tallwater tunnel, this 
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waste of head necessitating «a correspondingly excessive diversion of water 
frow the river in order to develop the 128,000 electric horse-power penaitted 
under the terse of ite franchise, 

Such wasteful use of public asset cannot be considered in comoction with; 
& public enterprise like the “ueenston-Chippawa Development Sehere. This 

phase of the question is aleo discussed in the oonments on paragraph 20 of 
Re BD. dohngon's report of April i6th, 1917. See Aprendix Bo. il. 

Comparing the canal and combined sehemes, reference to Plate ITT will 
show that the discharge of the gembined tunnel and oanel waterway practically 
reaches ite maximum when the forebey level has been drawn down to eluvation 
638, and furthermore that the alcduieee Y the open canal for any enuivalent 
forebay level, is on the average about 800 gedond feet greater than that of 
the combined waterway. At forebay elevation B80, the open genal would deliver 
to the forebay 30,000 harae-power more power than the combined waterway, and 
at the forebay elevation [44 the ‘the advantage | on ie ee open canal | 


ENR ys NEMESIS DIAS 


would anount to about 24,000 horse-power. ‘@he proportionate advantage on “the 
elde of the camal scheme baged on the ultimate use of 86,000 second feet, would 
be from 76,000 to 108,000 herse-power. 
Stating the above proposition in ancther way, the canal, sith forebey 
level at elevation 656, will deliver 1166 horee-pewer por foot of head ag 
aeainst 1066 horse-pewer per foot of head in the ease of the combined water 
way, and approximately 900 horse-power per foot ef head in the case of the tunsel. 
The above figures lilustrate the mitetending dlesdvantageeus features of 
the combined waterway as against the open caual on om hand and the tanne]l on 


the other. the tunel portion of the sombined scheme prevents this waterway os 
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a whole from exereising the importent function of an open sanal in the matter 
ef utilizing water which is avaliable during the higher stages of water level 
at Chippewa, whilo, on the other hand, the sections of open canal at the upper 
and lower ends of the eombined waterway prevent it from exeraising the func- 
tion of the tunnel type of waterway in the matter of utilising « large volume 
of flow at the expense of effective head. 

the above point le more fully brought owt in the curve on Plate [V attached. 
These ourves show the discharge capacities of the three types of waterway for 
@ifferent forebay levels with water level at Shippave standing ot elevation 861. 

Comparing the G@issharge curves for the open esmal and the conbined tannel 
aud osnal waterway, it wilde Gen prt \Mt torcbay level elevation £60 the 
open oamal will deliver 1,040 sesond fest more water than the eonbined waterway. 
similarly at forebay elevation B44 the open oanel will deliver 800 sseond feet 
nore water than the conbined waterway. In cther words, at the respective fore- 
bay elevations shove mentioned the open canal wili deliver 22,000 horse-power 
and 24,000 horse-power more power to the forebay than the ecoubined waterway. 
tuoresglag these latter quantities in direct proportion, 1t would mean that fa 
the event of the ultimate diversion of the whole of the present treaty allote 
ment, the open canal 2 scheme of development would deliver tom 85,000, hai 1564008 
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scheme, whenever ‘the water Tever at Chippewa. stood wid elevation 562 or above. 
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Ise Conditions - The common point of intake fan ne three schenes of 
development above considered is the mouth of the Wolland River, which le sita- 
ated in the deepest part of a pronounced depression in the shoreline of the 
Miagera River. This depression extends from Slater's Point, opposite Navy 


nettes odtah tact may 2 
Lore tam ¥o,aumse =e jt | 
RE OM AB LpeKOR shetisn senietin el be 


9d ny ton 2 re me A AS Ae Sa 

ott awk “y Pisin hos acai pido hs fi 

sparen pickers oft st lens fe aii Os hese site Sato: ae 

toot jccnme GOO tethiee Liiw eeaoe sant net Mb matted pdr ey 

| OTe ovtgoaRINN ond toe salen sMtieB sigenetan teckee! ons aes PE 2, 

encwoa yet 600431 “eww Sab Ze packsg meg 088 HoRM 909 woda sone dna « 

| sesnonem:ehinnn «50. ea, OOH Smet tort memes O10 MBS | 
tf got) we Bip oh nto DUORTO foNE BE ast tee ap sottet wnat? we snored 

ado. ke etaaecs, dawn, ie ee ‘attr, sod he wadewen i abet ets oe eoomD — : 

Mays s A Oop BMY, aah vand Pipers fuvonotoga 29. manion ite dbgyeod ae | 

eens 8 id fees nkes ont senitd avtamuai® 30, pete et oie “st “WHO hse verona | ‘ 


ote = Cl ’ 


sierarta St we tap icostoke be. oad, amma ANe ve saved ‘s aead ant Wave oti coonedian. 


he paseo wer sofa. wh wight xa gai smarwoe at sup btn ant, mes | 
~aig ak dotaw store baste at we dawos +0 pki horesiasce vvdse noo ei wah 


ost “ke sab co well: wa atone hangin ¢ do troy jeeacok oS Re beta . 
Te. wetinogge sides, create is it tulsa whet  eege 


\ : fae he 


: LY , *h Ay . vy 7 
ai ' ; i hs ge = hi 2 Ts ¢ ? : : 7 rd 
fi 2 ioe Oe oe We hea? et aaah = mm 4 


Wacter J. Francis & ComPaANy. 
Copy ror Enccosure To Mr. J, Allan Ross. 


(Appendix Illy) 


Island, to a point a short distance above the first break of the upper rapids, 
fhe result 1g that ice passing down the ehannel between Ravy Island and the 
Canadien shore is carried by the etrong current well out tate the Grass Island 
pool, to such a alstance that the ice floes clear the mouth of the Yolland 
River by « thousand feet or more under ordimery conditions, ami do not approach 
the shore until they reach « point im the viclulty of the (ntario Power Co. 
intake. Thies fact hae been amply confirmed by observation, and it le only very 
ogcasionslly, during the peried of o northerly or north-essterly gale, that 
any ioe is foreed into the depression above described, or inte the mouth of 
the Wellend River. | 

Aw regards trecdom tréa ice Jrdatiey therefore, the mouth of tho Welland 
River offers the dest natural intake facilities of any location on the river 
on either side of the boundary. 

Under such eonditions, it will be poesible to design an intake structure 
which will xeep the diverted water practically free of ine, and in the onee of 
the open canal, any ice whieh may find ite wey through the intake works oan be 
handled in the open end disposed of either through the lee sluice at the in- 
take or the ioe sluice et the lower forebay. Even should « comparatively 
large quantity of ice find ite wey into the eanm], it can be Gieposed of with~ 
out any serious hasard as recarde contimious plant operation, 

In the eaee of the tunnel saheme of developrent, even some pane ties 
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comments on paragraphs 19 and 35 of Mr. Jolmson’s report of April 16th, 1917, 
Appendix Ho.ll. 

In the case of the combined scheme, reference to Plant "J" will show that 
in addition to the ice sluilceway provided at the intake, @ supplementary ice 
pluiceway has been provided for at the lower end of the upper section of canal, 
where the water enters the tumel. ‘There is a head of suveral feet on this 
lower sluiceway and the high relative velocity through the seme offers a very 
effective means of disposing of moh ico as may have found ite way through the 
intake works and past tho upper slulceway. If it is assumed thet the intake 
works, in conjunction with the favorable natural conditions, will not be effeot~ 
ive in preventing ice trofdle, the fedealy’ o secondary disposal offered by the 
gombined scheme is an important feature which distinguishes it favorably from 
the other two schemes of development, bat this possible advantage is fer out- 
weighed by the previously mentioned disadvantage whieh this scheme possesses 
as compared with the other two schemes of development. 

In the estimates of coat for the canal sohome, 


Appendix 10, the cost of earth and rock exeavation wis figured on the basis of 
the detailed cost analysis set forth in Appewlix 7. 

The earth and rock sosts in connection with the canal portion of the som- 
bined scheme will be discussed hereunder on the same bagis, after making meh 
adjustments in the unit costs as are necessary by reasc of the smaller yardages 
and the less favorable working conditions. 

The capital cost of the tunnel scheme has been figured on the basis of the 
detailed costs and recommendations set forth in Mr. Douglass’ report, Appendix 
12. 
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In connection with Mr. Douglass’ report, it will be noted that he has also 
reported on the probable unit cost of earth and roak exoavation in the canal. — 
His price for earth is essentially the same, bat his price for rock is about 
25% higher than that derived from the cost analysis above mentioned. Mr. Doug- 
lass states in his report that these figures are based on his previous ex- 
povtense with steam driven plant, and upon informetion that he mas received 
from work now being done with such planta, so that his figure for earth should 
properly be compared with tho net estimate of 45.9 cents per yard as covered 
by Appendix 8. If the cost of rock exouvation were imoreased in tho same 
proportion, 1t would make the net cost of excavating rook with steam driven 
plant about $1.60 per yar, wifich bdany’ would compare with Mr. Douglasa’ 
estimate of $1.66 per yard. 

| The same explanation applies as regards the estimated figures given for 
the cost of eurth and rock « xoavation in the canal in the reports of the lapid 
Transit Subway Construction Co., He le Cooper & Company, and F, Mefevern and 
Company, as eppended to Mr. Douglaas' report. 

in connection with the tammel costs, it will be noticed that Mr. Douglass' 
figures are lower than those specified by the New York Engineers whom he con- 
sulted. In view, however, of Kr. Douglass’ wide experience in this kind of 
work, and his unequalled knowledge ef tunnel construction 2a the vielnity of 


Miagera Falls, his figures have been accepted aa authoritative and have been 
used in the tummel scheme estimates. 

Batimates of the cost of the tunnel scheme for $00,000, £00,000 and 
150,909 herse-power respectively are set forth in Appendix 13, 

Estimates for the combined tumel and canal scheme for 300,099, £00,000 
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and 160,600 horse~power respectively are set forth under 4ppendix 14. In this 
ease else the Gost of the tunnel section is baoed om Mre Dowelass! figuress 

In the case of the combined scheme, there is some dombt as to whether the 
tunnel seotion would require to bo timbered throughont, and a note 1s appended 
to each of the estimates in ecommection with thie scheme showing to what extent 
the capital cost would be reduced if omly 60% of the tummel should require 
tinberings | 

The salient facts in commection with the ertimates on the three achemes 


under consideration are briefly eummerized in the tabulation hereunter,+ 


Capsoity Single Intake sf O.B. Yaa fat! Goabined a? at, imbered oem 


$00,000 H.P. $51,006,000 $29,786,000 626,529,000 24,915,000 $24,317,000 
200,000 HaPe 27,977,000 26, 706,000 22,060,000 21,924,000 21,026,000 : 
160,000 H.Pe 26,297,000 25,026,000 20,896,000 20,270,000 18,986,000 


he above itsives show, in the first place, that the tunnel scheme is not 
sompsrable in any way with the other twe schemes, from the etendpoint of capital 
Gost, the balance in fever of the canal renging from 76,000,000 to $7,000,000, 

46 regards the other two schemes, the figures indicate that the combined 
scheme will cost at least £600,000. more then the cena] scheme om the baeis of 
fall capacity, with a still greater belence in faver of the canal on the pre- 
lisinary installations. If the tunnel section of the combinet watermmy should 
require to be timbered throughout the canal scheme would be the cheaper by 
about $1,260,000 for the totel installation, and €1,909,000 for a preliminary 
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159,000 He, 

It would «ppear therefore thet in addition to being the saperior ef the 
other two schemes of development as on effective produger of power, the canal 
scheme is actually cheaper from the standpoint of actual capital oost, by 
amounts renging between $600,000 and $7,000,900. 


The conclusions srrived at os a result of the above diseussion are,- 
Thet, heving regard to the paramount consideration of conserving to the 
utmost, in the public COP. ee power resources of Mlagera, the 
a 


open canal acheme of dev and ceuaen advantage over other 
TRO att eR aN oe pceneaet 


methods of development. 

That the canal acheme will pemit the maximum degree of effective use to 
be made of the difference in level between lake Erie and leke Ontario, not only 
under prosent limiting coniitions, bet in the event of future diversion of 
water direct from lake frie, 

and that, finally, the comparison of the estimates of capital eosat for the 
various proposed schemes indicates that the owmal scheme is substantially 
eheaper for ail inatelled capacities up to the limit of the first stage of 
development. 

Respectfully submitted, 
(signed) H. G, acess, 
feronto, December 26th,1917. HYDRAULIC SNGIBERR. 
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Canal Projest Revised November 27, 1917. 


Intake TeTeT eT Teer ere eee eee eee ee 2 @ 973,790.99 


Canal sl Wellund River Division severe * 294,690.00 
Barth Division wscsessensevens 1,835,4693.99 
fransition Earth to Kogic esse 47,168,090 
Rosk Division Roe 1 seneee sane 4,323,165.00 
Transition kook to Whirlpool . Ah? 4546.99 
Whirlpool Division cecesesoese 715,092.99 
Transition Whirlpool to Book . 3,120.99 
Hock Division Moe 2 sesevssers $35,254.99 
POPORUY evevenvoevvesevevsesens 399 ,974,99 
Right-of-way cesescavervreeees eas 909.499 8,996,412.09 


Bridges “~ eevee Py 203.00 
Bad way “ss cn an tt Re TY: ___171120.00 conta tg L292 OS 619,525.99 
Cate House oe Fhe REREAD HERRERO ERROR HERE HR e He 275,009.99 


Fenstocks - Exciter Penatock esessseereees 16 ,530,90 


No. i m See EH ERH TOES 63,153.90 
No. & 9 eee RHO ER ER 63,685.00 
Ho. 3 - SERCO HERR ED 63,488.99 
Bo. 4 sid Coe okewereees BO ge GU 274,761.90 


Power House - SubstrTacture sesseenenenessens 703,850.00 
viele Svenseccessecee _ 469,399.09 1,249 ,150.90 


Hydraulic Equipment ~ PERE eH REORDER EERE OREN SER EERE DORA E ROR HE 1, 254,900.99 
Bleotrical Equipment F CHT H SEH EHTEADRHHE KH HEHEHE KEHOE RHEE HE 2,167 ,999,.90 
Biscellaneous ~ sesncvecsvsseeeesenvesreeassvereeeeearerreas 169 009,99 


Engineering and Contingencies - RB AH OROREH ETE HTH ER PRR HOODS 5,967 ,087.99 


Interest During Sonstruction ~ Te eeenerevenseeuseeeeeessoe —5199,126,.00 
$21,025,559.00 


Note: Earth Exeavation estimated at 27 cents per oubie yard. 
Kock Excavation estimated at 98 cents per cuble yard. 


Note: Intake and Canal constructed for 309,090 Norse-power. 
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“Wa ter J. FRANCIS & Company. 


“COPY FOR ENCLOSURE to Mr. J. Allan Ross. 


(Aprendix ¥) 


Canal Project | -—=3§-_—S—=itevised November 27, 1917. 


ee 


Intake eed uous baa eh Gide bh ed 0c eb bb eKEAT KOU bK tN ks ONkEEO g 973,790.99 


* Canal - Welland Hiver Division essere F 147,300.99 
Barth Division ceevsvseesreces 1, 535,605.90 
Transition Barth to Hock sss. 47 168,00 
Rook Division Boe 1 ssecseesee %&,9255165.00 
Sransition Hoek to Whirlpool . 47,646.09 . 
Phirlpool Division ose. ee ee 716,002.00 
franeition Whirlpool to Hock . 63,120.90 
Hook Division How 2 senessesas 835,254.09 
FPOTODAY senesascesnesatsersnns pig gp 


Right~of—way secveceuneveteees 8,789 ,112.00 
Bridges ~ Highway csssesepene oe * &42,767 03 
Railway naetqeeegeUgohoPre saps 291.069.0905 474,527.90 
Gate House « Sv Cheed cde sednnernaahvneeracesdivenvantsases 219,504.00 
Penstecks <« xoitor Penstock Se eeoenererne 18,830,900 
Roe : “4 Sheree enevede 63,158.09 
Ro. 2 6 Seeenuneneees 63,885,990 : 
Ho. 5 fe soeneneoneses 805099000 206,761.00 
Power House ~ Substructure sessescacesaseses eve ate 
Superstraucture ROPER E REE ORES OS eee a: 1,943,660.90 


Hydraulio Bquipment +” ec vueis. nachasks dick does a 885,990.99 
Eleetrical Equipment 7 CHBRERHHTEHH OHHH E EER DRE EHO HEROD ERE ES 1,625,900.99 
Misoellancous — seessscccsenseveseesssnenceecevenssenssosove 140,900,090 


Engineering and Contingencies — 25% sessecseccsevecenessesss 8,562,264.00. 


Interest During Conatrustion ~ TED hoe ersendeesenesvsseneeee mathe. 2 Seg B79 099, 


Note: Sarth Excavation estimated at 27 cents per cubie yard. - 
Soox Bxcavation estimated at 98 sente per oubio yard. 


Rote: Canal and Intake constructed for 300,909 Horse-power. 
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Wacter J. Francis & Company. 


Copy ror ENcLosure TO Mr, J. Allan toms. 


Be (Apwendia View } 


Canal Project Novumbor, 1917. 


THERES spew eee ee eee ee eee eee edee ree nhe ras Ted e EH Oe ECAR EHE OER ORES ¢ $78, 700.00 


Canal ~ Welland River Division sesassesane BSS ,384,00 
- Barth Division sescncenasvecsserece 1a 00.270 000 
Yransition Berth to Rook esssesses 60,249,060 
Ree Division Bos 1 ssecdenecssase $823,869.00 
frousition Nook to Whirlpool w.+se #9 162.06 
@hiripeol DAVI SELON weneeeuerecnate 836 84,00 
fransition Whirlpool te Herk ..66. 88 064.00 
Foes Diviscies His, a eee ee 2 Lg tet, GOB 20 
POTRDOY aeeserescetaseeresensecene G89 , 726.00 
BALCH OL WAT caseeeetedserauswar ee nme net IS OO Loy 7b4_ 284.00 


Bridces ad Bighwey PHSHO SEAS SO HHAS KEE OHH OBES cpeigep ety 8 
ite” oI 2O 290. 


Rat leoay hone * am A ee ee 2 610,025.00 


FAD HOURR — pero sen n eee heheh ODOR R EMME THE AER EUN ET OHEM HERR OH OD 276,004.00 


Penstwoks ~ Saaiter roman OVID HHH TRAD RHE D 4% 18,630.00 


Boe i cease eee es eenewer 68,288.00 
Nee 2 ” PreT ETT 62,668.00 
Fo. & - ROSORHRHRE HOCH EHS 65,488.09 
Roe - Se RO RE SR ERR EE HO 66,000.00 
Bee b * RREREH ETH OTe HEHE 66,380.00 
BOs & ¥ AGH GERM RERTE RSH OD monte SBEe Qo 409 , 256.00 


Power Bouse — Substructure ccicacasnceanecevussn prodipney 


BMAPEPSLPUCTALOG sone snnsecereneeene 4,680,180 .00 


Hydraulia Reulpmont < conconsereesneeneeee st eeeeee eesnmnoners ane 1, 768 4900.00 


Bleotrical Rqalpment ~~ Pee AMER KH ES EMH METEOR ODER HEHE DSF HOE REE H O SB, 280,006.00 


Niscel laneous ERE KK KERR AHRK ERE HERED EE OE HER ORHHED RARER ERE HE EE 


$21.978,697.00 


Ensineoring and Contingencies - 286 a.-seseeseencesnceeensnccenes 494,674.00 


Interest Imring Construction - 7 iff ROESTHHT HER OTS RO EKA RE TERE H ORE 


ass 01., 978.08 
SS re 


Hote: Earth excavation estimated at S6q cents per cubic yard. 
Rock exeavation estimated at g1.736 per suble yard. 


4 
2 
& 


; 4 ip ete ae 


ot Lae 


0.080) 019 | 
CO4bGO oF : patties eee 


LebiarsSeensDaseandhsnginte = onsen cs 


bee As 
ponents <hink ies vd ab mailers = 
z “see Wheahyewar wars soi ‘ea 
ea 5a. ee eRe is & yar 
TS ghd ee i & 08 
te - sea oo See hee - " > sont 
eA se : e CL eee ee e ‘eth is) Bi 
BAe 9 POR PRG g HER... hhc Seid hale pcs ae oe a a 
Diba Get Sy CA? 


Th SMa Oka Shy CARS nasdaenwendeguaibase i+ evil alpeter * a 
Gof VG3,E POP et. aa Sythe nbs Seger een ore od BH Serepes 


PHC BAGS wag ne ewe wes emis we aerate tankanne dd ceesroree + ite teh te 


HAE CARE ser eee ae bes wed «o> Kay OF e lege aa apa tte Saterciek ay? 


y tis yee ¢ 


PE ee Soe bebe apa en en taint dane ah cand Anew stk se tee aeae © BGs’: 
HI LER, BO, TG BW NS Sot ea er a , AA 


Co BTA eae Dhigidlivnsine Ieee & 
UR AGPad— Can benageacess en sw es ee se Rit > re SORT op1s 3008 anton Seeiasee? 
Wally hte gs - we a: 


eet 


WALTER J. Francis & ComPANy. 


Copy ror ENcLosure to Mr, J. Allan Ross. (Appendix VI-b) 


Sansi Project November, 1917. 


a 


COLLerdaw weowseressevees 1,880 lineft. at 100,00 198,000 
PRMPING ceee rece sees nnn Oe ROHR EMER HEHE E RRO E ROH 80,000 


EXCQvaGiOn sevaccosersser 427,000 Seyise at «60 266,200 


Conarstes 
Ship Ghermel aasve+e 17,000 
Inteke pliers and 


PE ny Ah A 


well eee ene oe &, 700 
Gathering well «exe. 27 
46,900 cusyds. at 6.00 376,000 


Reinforcing steel caseeee 666,000 loa. at me) %1,800 
StO0L Plate woecsracenene 87,600 Loa. at 210 6,769 


Biscellaneour: 
Lighthouses for Chippewa Light SeeHK nee DOS 8,006 
Sinice BOLS este ver ewvsn ress evceeessewnetcan 16,000 
Gates for ship chosmeal saressveseenncwesewnen 30,000 


Mooring Jetty: 
Piling been KreHe eee 13,280 Linefte. at «36 4,640 
TAmDOr ceedanwservns 80, 000 Ledbams at 659,400 Ke b5 800 


ibe 


” Dredging cabins Ce & 804,000 ue ydte at «20 600,600 
RipeTap seevsseetvertuane 17,600 cusydss at 1460 26,400 


Kiscellancous: 
Conerete core wall at Forth Channel, 
Hog Inland eesssee 7OO cusydse ot 6.00 £600 
Reinforcing steel] «« 11,700 los. at 05 | BB4 


© 973,700 


$ 833,384 
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Watter J. Francis & Company. 


Copy ror ENcLosure to Mr. J. Allan Ross. 


56, 262 ,0C O0 yw ies re 


Rip-rap at canal entrance, 6,300 ousyde. at 
Garth Sxeavation ota.9+55 

CO 16400 avcvneensenens 170,000 gueyde. at 
Barth Excavation [ta.}6+00 

tO 79+00 seocannscees 1,586,850 Cue Vas. et 
Rock Bucavation $tu.16+00 

tO 79400 sevssvecveceen 89,860 oteydse at 


| Transition end Control Porke: 
VONGPOGA wvesvaceene E1000 oneylas of 
Rook fill on sides 1,600 ousyde. at 


(Appendix Vi~e) 


»20. «BG, 400 


1460 9 9456 


+365 65,400 
oS 899,307 


1.716 164,185 


BGO 165 , 000 


Gates (tWO) caccedsnsensemessenacnoenrennennees GO ,000 


Guperstrugture sees 144,000 oueyds. at 
PRALINE sesecenvenses £0,000 taet at 


Lining: 
Vonerate on bottos 18,100 Gueyde. at 6680 76,680 


Conerete on aides 
(reinforced) 2 OF @: fed eyes Lyas. at 10600 482,300 
Reinforcing estes at 05 98,800 
Riperap at water- 
LANG sesscenens 64,000 oueyice at 1.60 


SHELCIGE GAPE GO BOCK, ~teti j A Ue BE AON Gs 
Garth exeavation 36,800 Se at 308 12,976 
Rock excavation 12,100 mmeyds. at 1,716 20,764 
Conerete on bottom S06 cusydes at 6,50 1,969 
Eonerete on sides 1,600 ovsydes at 12.06 19,200 
Reinforcing steel $3,000 lbs. at «06 1,650 
Rip-rap at waterline 1,780 ousyds. of 1680 oman FO 
OK Division Boe 1 (oouth oF Valripogs pbb. Bi400 heey, 
Earth excavation 6,107,600 qasyds. at 88 erpern 
Bock exearation 2,266,600 ounyde. at 1,716 3,875,756 
Concrete on botton B2—2O0 qreyavse at 6.50 144,300 


LEO 2,700 
«ld 17,200 
Pets) 7, GOO 


Conorete on earth slopes 146,700 oieyis. at 10,00 167,000 


Reinforcing steel 619 + 700 lode. at 


aS 40,985 


862008) 1,800,270 


60,249 


Rip-rap at waterline 76,600 ousyds. at 1.80 _ 215,400 | 6,692,869 
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Wa cter J. Francis & ComPANyY. 


Copy FoR ENcLosure To Mr. J, Allan Ross. lays ie Vie) 


LO St8033S. 00 
Marth exanmvation «.sssns 


48,500 oueyds. ot »865 16,896 
ROG exoEvatlon veseeeee 8,160 Meylos ok 1,726 13,960 
Concrete on bOttor seess 161 cu.yds. at 6,50 1,047 
Concrete on gides, (re- 

InfOrcod) sevcesseenese A,?75 Gueyde. @t 12.00 21,300 
Reinforeing steel] corssre 23,000 lbs. at oVEi 15686 
Rip-rap hd waterline e+. 1,760 omeyda. at 1.60 - 2,670 ¢ 89,163 
“Pad (to tte 3 

ROOK L111 sesvessees 204,800 CUe PEGs <oceaesee BO charge 
Marth £421 dos cewdsadssvcsasseevsanavevesanaes HO charges 
Cenerete on botton $30 cheyda, at 6.00 yl 
Conerete on sides, 
(reinforced) seas 6,600 cusyds,. at 12.00 78,000 
Reinforcing steel »« 214,000 lbs. ete 406 10,760 
Cute 
warth excavation (,” & ©: “fo oMfvas. at +366 302,109 
Rock exoavation «3° 7 ieyde. at 1.716 73,960 
Concrete on bottom 1,390 onspde. at 6,60 9,350 
fonerete on sides 27,180 ousydas. at 10.00 271,600 
Reinforcing steel 1,112,000 ibs. at 408 BE ,600 
Riperap at weter- 
He CHER ON Owe 22_800 cusyde. at 12680 _ 33.800 $ 826,964 
: . station 866400 
darth cimavabion ee eeee 56,000 cusydm at 536 28,350 
ROOK GKXORVALION veeaewe 12,600 eueydo. wt As7]1G6 21,622 
Concrete on bottom ses 16] oneyds. at 6,60 1,047 
Concrete on sides, (re 
inforesd) eoveneeeee 1,820 Sie PIG. aL 42.00 18,240 
Reinforcing stoel ssese. 63,100 lbas at «06 156 
Rip-rap at waterline «+ 1,780 eusyds. at 1,60 2.870 % 69,064 
Berth excavation «sexes 174,700 ae at <385 67.260 
Rock exeavation saceees 80,000 ousyda. at 1.7161,254 ,660 
Sonerete on bottom «se. 7769 ouegdes at 6.50 80,575 
Reinforcing steel coves 61,0600 lbs. at = 405 6 yORS 
Kip-rap at waterline .. 6,700 onsyde. at 1.80 10,066 
Sonerate on sides, (re- 

inforeed) seesseraewew 1,460 Oe VAR» at 10,06 44,600 

Smbarkment $s | 
Gonerete core wall 3,920 ouseyds, at S00 £1,340 
Rip-rap over enanees 6,700 m,ydo. at 1.50 10,080 
Reinforcing steel . 63,600 lbs. at 05  _ 3al80 & 1,442,605 
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Wa tter J. Francis & ComPANy. 
Copy ror ENcLosure TO Mr, J, Allan Ross. lay ax yi-e) 


Paxth Piacerssion sue eewne 22,700 peuies at «366 6,789 
Rock excavation seesssesss 349,600 cusydes st e716 899,742 
Gonersts on bottom eeesee 5,980 aueyds. at 6«00 SS 678 
Oonerete on sides (plain) #15 Gueyde. at 6.00 3,320 


Smbankment st 
Conerete aore wall » 655 cusyde, at 6.00 440 
Rip-PSap «evceneccenes 2,800 oneyda. wt 1.80 44200 
Reinforcing steel «« 12,000 Ibe. at 205 _ 600 § 689,716 


ime slaeoy Bridge: 
Piling, temp. bridge 3,500 faet at 46 1,%20 
DOCK sereccververses 88,000 Ledome at 60.00 1,680 
Timber in cofferdeam 166,000 fabeme at 60.00  $,000 
PUGA1O secescevevres 1,806 ctsydae at 1,00 1,800 
MRORVECION veesseeee 3,000 Oe yds at 2,00 é ,000 


Sheet piling »-.« + phy epets at 60.00 600 
Conerete, sneludg 
ing rest piers Pl eyds. at 10,00 33,000 


Pleor BYBLOW nvwwaes 180 Gusyds. at 10,00 Byl60 
PONY SPGN seevsensee 80,000 loa, at «i 8,000 
wing @PGr seaseress 200,000 Loa, at old 80,000 
PLOT MUOLES seveevecsseeseessseveneneonneneee £00 
64,060 
Less portion of cost assumed by Vunioipality 
| 7 405 _S8,624 50,436 


at Station B20 BS 
Barth excavation +. 400 Gin ydewat «40 166 
CONGLALA eesavseewn 860 om. pdeeat 10.00 800 
Structural eteel «. 162,100 lbs, at OF 10,647 


ae 


11,607 


Patrol Bridwe at Sts69+00 for TePslOe enevevneneneneursonue ® 5 0G 


At Station 9£+50; 
Rock oxmoavation sees 626 cuseyda. at 2400 1,250 
CONGFSCC eevenvenen 1,740 epdse at 10.00 17,400 
Reinforging steel] « 24,306 lbs, at 06 1,216 


Vill seveeseecevens 11,850 Cheylae at ol 1,165 & 21,086 
At Station 167400, Lundya Lane: 

Kock exoavation es. 676 cueydee wt £200 1,340 

Concrete excavation %y400 Gusydae ab 10.00 34,000 

Reinforcing steel « 46,600 lbz,. @t OB 3,480 

PILL awcenveneevrns 72,800 ueyis. at 1D 79880 & 45,060 
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Wate J. Francis & Company. 


Copy For ENcLosure TO Mr. J. Allan Ross. 
(appendix Yi~f) 


( continued) 
At Station 197400, Winery Road: 
Rote excavation «aa. 240 oneyda, at £2.00 660 
CONGTOTE seveasecees 1,800 eneyds. at 10,00 16,000 
Reinforcing stwel «. 24,200 los, at 06 1,216 


FULL eeeerawevenecen 8,400 Oheydae at «10 846 @ 17,740 


At Station 289-00, Victoria Street: 


Rook excavation «e.. 670 onsyde. at 2,00 1,340 
CONGPEte «uevoeevers 3, 400 syas. at 10,00 84,000 
Reinforcing steel «2. 45,800 los, at «6. 06 2,430 


~ Pal2z POS ORE eee eee es 66,400 oneyds. ot wi § 849 ® 464,610 
At Station 286100, Yortage Road: 


BOGE @RCAVELLON seas 670 Meyda. at 8.00 1,40 
Sonorete seen eesoese $3,400 onsydsa. at 10,00 64,000 
Reinforsing steei «. 46,600 lbs. at eB | 2,430 


PILL aseveneavesanes 66,400 ensyda. ot 010 | 6,840 © 44,610 


At Station 297400, a pe 
Rock excavat beat Gus se ives. et 2.00 4,160 
OOMOTELS eoanesesens 8,100 ousyila. at 16.00 21,000 


Reinforcing steal «. 86,400 loa. at 66 2,820 
PALL ecsseecesssevus 281,500 sueydss at +10 ~ 2,180 G 27,130 


rc atatice 381+00, Victoria Averwer 
Barth oxecavation <«e«. 4Bo Me yds « at 240 186 - 
CORGIYEG «x eeverenen 1,000 cesyds. at 10,00 10,900 
Structurei atee] «oe 244,000 les, ‘at = 07 17,000 
PAULING eronsesesewes 2,000 lineft. af «36 FOO 
PALL wecoeesaseonaws 290 Wegda. at «30 20 & 287,996 


"M0.R. Bridge, chiypawa, 


Piling (Divérsion) 6,000 2imtt. at lao 2,800 
DOCH eeeerneowenunae $2,000 Leer. at 60.00 1.920 
Foving @pan twice, 

and track leying 1,100 linsft. at 40 440 
Sheet piling eoeeee 1G , 000 Sebetis at 60,00 600 
Puddle eesuwesecnus 1,800 onsyds. at 1.00 1,800 
Timber on ecofferdams 166,000 fader. 8 60,00 9, G00 
Rxeavatien in oof- 

FOPVGSMG apoe een 3,000 eusyds. at 12.00 6 G00 


Concrete pliers and 
abutments, include 
ing rest piers «e«. 4,600 eueyds,. at 10,00 46 050 


PLSP QUAPAS caesswdsc rawr eewasenes ee vegsayeewens BOG 
wo DePele SPANG «ee 249,000 Lis. , ar «19 2% O00 
| 94,660 


Portion of cost to be aucmeed by W.0.h. 9,000 ¢ 85,560 
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Wa ter J. Francis & ComPANy. 


Cory For EncLosure to Mr, J. Allan Ross. 


{Appendix Vi-g} 


Vv 
Ha. Montrose Station: 
Sheat Piling eer vee 80,000 feber~ at 40,00 11,600 


Piling Teer eT eee eT 2,400 Linmeft. at i} 980 
EROSvation ses eunres 1,600 cusyds, at 1.60 1,600 
Underpinning REE OMEN EHH ODH OREM O RKO ORR H HE 350 


Conerate Pree ee ame 1, 386 oneyda. at 16.06 13,880 
Daok PS er 30,000 feboes at 60,06 1,806 
fwo 85° D.P.O.tpens 240,000 bd. at 410 24,000 § 44,860 


BVabteGe & TeRyedrech, Station £73+86: 
COMCPALS eeeveoeswes 500 Oueyds. at 10.00 66,000 
SPOel eeevaencievene 268,000 Iba. ay 04 10,5280 & 46,320 


GeTeRe (Wabash) Arch, Station 316+47s 


COMGTOLS osnccnense 3,400 oueydes af 16,00 $4,000 
StCGL eevncavsvesce 246,000 lose at 004 9.760 % 43,760 


MeCoRe & TeTeks Arch, 
Comerete esccesehas ae at 10,00 85,000 
BCC) svceccsnsen ds at a4 5,120 & 98,120 
Bight-ef-way ERRORS TREER SESH ERE RETR ERHOKERE THRE K THRE RET ER HOE RE § 600, 000 


tarth _ ee Sete eeesunes None 

Rock @rcavation eeecessvevees 25,500 Ueydsae at 1.716 40,326 
Concrete (reinforced) er eeeee 3,000 ousydae at 12.00 36,000 
Concrete (plain) EERO TE OH OH 10,066 Meydse at 6400 80,000 
Reinforcing steel Prev ee ne ee 320,000 Lda. at 008 16,000 
Structural steel and racks «. 402,000 lbs. at «07 26,140 


lee Chutes 
CONGLVOCH eeosstnsssevien 965 CUsydte at 6280 6,273 
BtCOl sacsecenssscnnssse 164,000 ibs. at 095 8,200 
GATES soc sedecoiveserine 6 at 610,000 each 60,000 


Super structure cesseenne 667,166 on. ft. st #35 103,066 *& 378,004 


m penndd Gxsevatton eeneer 186 qusyiles at 6400 1,050 
ROGk @xeAvVALiON sscseene 600 Msydss. at 228 1,380 
Steel work evscossesesee 166,000 Ids. at 07 11,550 
Concrete around penstock 700 ousydee at 6.50 4,650 18,550 
funnel excavation sess G20 cueydss Bt 6.00 3,120 


Rock excavation e«ssevues 1 9180 Meydee Bt 2e26 2,588 
Steel work sssvesssesces 700,600 lbs. at oO? 49 , 000 
Coxnereste srounl ponstock 2,300 oup-yds. at 6.50 6,460 § 65,158 
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Wa ter J. Francis & Company. 


ay ee 6 at § 270,000.00 1,620,000 


Exciter Turbine and Governors Zat © 24,000,006 48 ,000 
Auxiliary equipsent SECS HSE ERHEK ENS SEERA ER OH EHR E STR He , 
Superstructure SERS RH EERE 4,602,000 Melts at oi 

(ENS cenessvows & unite SHORT KA RHTRRE REO DDS 


big "heoviee tunnel eessesese 600 feet at 128.00 


BUNGE eCh 604664408 b HOHE HORE EKOHA AKER KO OO OED EREE 


75,000 
200,000 


Copy FoR ENcLosurE TO Mr. J. Allan Ross. (appendix TI~n)} 
funnel excavation esers 460 ensydse at 6,00 2,760 
Rock @xeavation essere. 1,800 Cueydes at 2226 3,376 
Steel work Reeee er sence 700,000 ibs. at 07 49 ,000 
Concrete around penstock 1,300 omsyds. at 6,80 é 63,585 
funnel excavation sees BOO owsyde. at 6.00 3,600 
Rock exonvation e«s«essee 1,350 cucyds. at 2.25 3,038 
Steel Work sesseneenuas 700,000 lba. at «07 49,000 
vonerete around penstock 1,300 ousyde. at 6550 8,450 @ 63,488 
Tomnel exoavation «sess 600 cusyds, at 6,60 3,600 
Rock @xcavatlon sewvses RpZ0O CMeydss at 2628 4,950 
Steel Work sesccwsnvevcs 706, G00 iba. at 207 49 ,000 
Conerete around penstock 1,300 qusyds. at 6.50 _6,450 6 66,000 
ume! @xcavati on eeeee *7GSe at 6,00 4,200 
Rok excavation secs C operas: 8% 2628 4,800 
Steel work noroctgnnana a 000 ibB. at 20? 49,0090 
Concrete around penstock 1,300 ou,yise at 6.50 8,460 § 66,150 
Turmel excavation seas 800 cusyde. at 6.00 4,800 
Rock excavation «ese 2,700 omeyde. at 2028 6,075 
Btoel WOrk ceececeaeres 700,000 lbs. at 207 49,000 
Gonoreia around penstock 1,300 cusyda. at 6660 8,450 € 66,925 
UnwGtering sreceener eee eee eer en sen eee sr eeeaeensnee 50,000 
Talns excavation secces 219,500 oueyite st 1.00 219,800 
Rock excavation sesesne 104,900 ousyds. at 1680 187,550 
Concrete in substructure 66,000 cusyds. at 6.00 858,000 
Reinforcing steel] suse $00,000 lbs. at 006 ab G00 & 969,850 


% 1,768,000 
$ 690,200 
@ 3,250,000 
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Wa tter J. Francis & ComPANyY. 
Copy ror’ ENcLosure TO Mr. J. Allan Koss. (Appendix VI~i)} 


Welland River Division 2,604,000 
Barth Division «sses«s« _ 262,000 2,786,000 onsyda. at «20 $ 657,200 


Intoke » HORE REHEHMH SM ETO SON ERE AD 427,090 eusydse at 260 & 266,200 
Earth Divielion, Ste. 
0400 ~ 79400 oveceses 1,726,880 
Transition, Sta. 
79400 = §14+00 ee eet DH 36,300 
Rook Division No. i, 
StaeB1400 — 331400 os 6,107,600 
Treneition, Sta. 
381+00 = 335400 con ee 48,300 
Whirlpool Division, 
SbaeSBB+00 ~ 564+ mG: (‘)P Y 
Transition, Stae 
B64+00 — 366400 cones 68,000 
_ Rock Division No. 2, 
Btme566+00 =~ 455400 « 174,700 
Forebvey, Stas. 495+00 - 
4Gae 7 SERKEEH OE HT OM ee Pe 6,989,150 Sue yls. at «385 $ 5449 273 


Highway bridaes at 


StMeLl+ES sacesussenn 400 
Bignway tridges at : 
StaeSEl+00 sacecooeve Se 860 ensydae 2% 040 8 840 


Z0CK . koa vat lor 

Rarth Division, Stu. 

0400 = 79400 secwsreun #9 ,860 
no ae StaeT+00 

CHRRERER SOOO OME 12,100 

came Pivision Bo. l, 
Srangition, Sta. | 

351400 = 853400 «onne &,100 
Whirlpool Division, #ta. 

BBS+00 — 364200 ewnne 43,100 
frengition, Stas 

364400 — 36800 vaese 12,600 
Roek Division No. zy 

Stae366+00 ~ 465400 . 730,000 
Porebay, Sta e4hS400 

462435 Sete sn eeeraerr ne 349 9500 
Bate House ecesenevsves ___ 23,500 8,527,360 Meyide 26 1.716 & 6,062,933 
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Wa ter J. Francis & Company. 


Copy ror EncLosure TO Mr. J, Allan Ross. 


Rock Bxeavation (continued) 
Highway bridges ats 

Btae 95450 coevece 
Bteelb7+00 cavwsee 
hee TT tTtt 

eeeeree 
fen beache ewe ee 
Btacl974+30 seaeses 


spnatedens 
Exciter ecasesesar 
Hoe 1. covnssvowene 
Hoe 2 PHRASE ROH HE OH 
Noe 5S sevesvesesss 
Noe & SRR RHAH EE OS 
Hoe & envesesseuns 
Hoe & SOS sOv ere ee 


Power Houser 


TRING eccecsveeerennweecane 


Rook ssenenseneeafes (cops 


" vi MR et ES OT) 
Panatogka: 
Maclter vecnsanees 
Noe A CPT RO HR DHH 
Hoe 2 exnsevavenen 
Now 3 SOOR OR ERE EHH 
Roe 4 ORR KOR EH Oe 
Bo. 5 ee 
Ho. 6 See HEED EHH 


Welland Siieion aan een 
Sarth Division Entrance 
Trensition end Control 
Ganal {at waterline) o. 
frensition Sarth to Rock 
Rock Division Bos 1 se+ 
Transition Rock to 
PRivlpool seaceesesne 
Whirlpool Division «s+. 
Trensition Whirlpool to 
Rowk PRSRAeseeeewvr en een 
Rock Division Boe 2 see 
POr@baAy easveesunenscar 
Rock £111 at Whirlpoel 


i, 780 
22,200 


1,780 
13,400 
na 809 


COTE eseeereersesercnsscesease 


3,565 oneydss, ot 


12,8006 MMe YAS « at 


219,500 ctusyde. at 


9900 CWe PAs « at 


3S, 760 ousyde. at 


209,060 onsydes at 


204,600 eneyds. at 
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6.00 # 
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22,560 


213,560 


pam a0s 


*, vA 
; Ory S A; 
Miu Grid wy oe ae Pee aM 
4 Ji ae , py . ' sh, he 
CT, ay ,. Ja ae (ark 1 4 Pate int 


® GOst oe eeog dan, OF ROR. 
eyes OE 8 40d igit0 COB .6M: 


see tialecsene. ag 
ava sAewees cm’ 
aaheesens sp Se 8 

ee eee % +o 
an Weber Stow: +7 
vunracbebbee .' 
vbw we oo tee oe 


Ioriaod bes tof bh a oN 
w= (uhtzedew to) dames 
woot of Maa 
cant +08 eget sted , a 
od smoot in tsa? 
er ae Poe Oe + SES 
OOS,5% soen ORR tooghadad -” 
: sy tovqivtay cutsiemet? 

«ne oes beeing ese eee > 
ose & «Om aotayat, sq Ye 
anys “ev + Terie) of 
L CSteomucieee op Lay 


Teter rerrert eat ) Poeee . 2 ce 


| wok 


Watter J. Francis & Company. 
Copy ror ENcLosure TO Mr, J, Allan Koss. (Appendix V1-k) 


Barth Division, Sta. 
O+00 ~ 79400 veevcves 12,2100 
Transition, Sta.79+00 ~ 
81400 svacoveneonnses 306 
Rock Division Noe i, 
$t50814+00 - $1400 am 22,200 
frensition, 3ta,.d31+00 - 
errr errr ere 161 
Whirlpool Division, Atos 
333400 sos $64+00 seonee 1,720 
Trensition, Sta,564+00 + 
868+00 ee ee ee 161 
Rook Division Hos 2, 
Sta0S66+00 - 465400 . 7,750 
Porebay, Sta,485+00 ~ 
PRR R HK THCHB OH 5,960 
Tce Ghute sescecceesene 


Penstockss 
Exciter meomvens Oh Q - Y 
Boe 1 caesceseuse # 
MOse 2 avesennrasen 1,300 
NGe 3 SOOCRHE RED GE e 1,800 
Boe 4 CARE RHR HO HEH 14800 
BOs 5 CCH KREDEDREHD 1,500 ; 
Nos 6 ensenssvssee 12300 59,815 cusydoe at 6.50 $ 868,785 


‘ ‘a: 


MONSPRTS Lecintoresd ora iain 
INCSEKE scecetavcceessen 46,900 
Welland River Division 700 


Herth Division, Stas 
0400 = 79+00 nesocoee 21,000 
Rock Diviaion Mos. 2, 
HteeB65+00 — 455400 « S, 920 
Forebay, Sta.455+00 ~ 
462435 ROSH R HELE HH EWE 970 
Gate House sexcasvoonae 16,000 
Power House esseseronee 66,000 149,490 CUaydse at 6.00 ¢ 1,195,920 


Barth Division, Stas 
0400 a. 79400 eeev en ve 42,220 
Rog Division to. 1, 
Stae8l+00 — BFI+00 oe 16,760 
Whirlpool Division, 
SbaeBSS+00 ~ 364400 » 27,160 
Rotk Division Foe 2, 
Sta—05S6+00 ~ 465+00 . a h60 67,570 cusydse at 16.00 @ 875,700 
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WaLteR J. Francis & Company. 


Copy FoR ENcLosurRE TO Mr. J, Allan Ross. 


: (continued) 
Highway bridges: 

Chippewa Highway 

Sta» 2245S cevvves 800 


Stae 95450 eee one 1,740 
StaelST+00 eacsaee 3,400 
BtwielG7400 weaseve 1,600 
BtweFFZ9+00 easusre 3_400 
Stu02564+00 eennee® 3,400 
BtaeZ9I4+5O ovsvene 2,106 
StaewSB1+00 secvwcs 1,000 
Rellway bridgess 

MeGReBridge, Chip- 

PAR esesonnonne 4,600 
MeGeRs eee eee HH Ow 1,885 
NeBteSs & Tohy Arch 3,800 
Gef.ke (Yabash) Arch 3,400 
BeGeRe SHBHOHHRAH ES 8.4800 


(Appendix VI-1) 


42,205 cusyda, at 10,00 & 


Treneition, itu. 
pg 


BS1+00 — 355400 1,776 
Whirlpool Division, | 
Ota e854 00-364400 6,800 
Transition, Ota. 
$644+00 — 366400 1,820 
Gate House saseses BOO 
Satake CHRERK OREO OREO 626,006 
Welland River Division 11,700 


Barth Division, Stas. 
O+00 - 79400 Seng eene 1,876,006 
fransition, Stae79+00 ~ 


81400 soveesesnnnacces 33,000 
Rook Division Ho. 1, 

Htee814+00 ~ 351400 .. 619,700 
Transition, St4.331+00 - | 

333400 SORRONH HR EH Rm 33,000 


Whirlpool Division, Stas 
BBS+O0 ~ 864400 wenee 1,326,000 
framsition, 3426864400 « 


BEB4O0 seccncessecuse 62,100 
Rode Division No. 2, 

Ntae366000 ~ 453400 . 124,600 
Porebay, Sta4BS+00 - 

4G243B seceansceneuse 12,000 
GOO HOuUS@ esessvaesace 420,000 


Power House (Sub- 
atructure) cesesevsee 


$090,000 6,559,100 loa, at 


14,395 cusyds. at 12.00 & 


»06 $ 


422,060 


172,740 
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WALTER J. Francis & CompPaANy. 
Copy FoR ENcLosurE TO Mr, J. Allan Ross. (Appendix Vien} 


Reinforcing Stee] (continued) — 


Highway bridgess 
Stee 9E+5O seessvee 24,500 


imndys Lone sessess 48,600 
Vinery ROGGE eseveer #4200 
Victoria Street es. 48,600 
Portage Toad exsese 46,600 
Thorold Boad seanse $6,400 250,800 los. at «OB € 12,540 


Railway bridgos: 
NeStele & Tehyedrch 256,000 
GeTR. (Wabash) Arch 244,000 , 
MaCoRse & GelsRe coo 826,000 830,000 lbs. at 04 § 35,200 


MEE Ecc daclcdavndcckssencced 57,690 lbs. at oLO & 5,760 
Gate House esseesecevess 402,000 


Penstockas 
Buiter eeesecnees 
Hoe a sestereeserhe, 
Noe 2 SHAH EKO K HAE 
Boe 3 SHER DOH Be Hae 
Boe % eecewnncesone 4 
Hoe 5 SOO RW & HHH Ow 
é Mow é CROKE REE H Eee 


Highway bridgess 
Chippewa Highway 
Bridge PELee eter ie errr re | 280,000 lbs. at eid ¢ 28,000 
Stae R248S wowssess 162,100 
Stae361+00 Victoria 
AVORDG senssesess 244,000 896,100 los. at 07 § 27,727 


Rallwey bridges: 
BeGelks. Exidgo, 
Chippaws eseeoese £40,000 
MeCH,. Bridge, 
Monto? seveenen 240,000 480,000 Iba. at 10 


¥ 


£767,000 loa. at »07 ¢ 833,690 


48,000 
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Water J. FRANCIS & COMPANY. 
Cory For ENcLosure TO Mr, J, Allan Ross. (Appendix VII) 


Sanne] Project —  Novenber, 1917, 


INCAS veces esd eeerseerineretesecaceceeerdeseseesoaseseses @ 972,600.00 
bt.) } ee ee eee eT eee eee ee eee ee eee ee eee eee ee Teer ee eee Tee ey 14,151 000.00 


Right-of-way CRAME RESET FEES THERE HS KO ROHR ER HH ERO RSE EER EEE 4199 ,909.90 
Distributors PSPSPS STH RS SEOCHH HHH HEHEHE HEE CRORE RETR E CRED 199,640.00 
Penstocks (Exaiter and ¢ Main Penstocks) wiessesusveseenee 559,469.90 
Surge Tanke DEVEREER EHTS HKD ETH EEHM ETOH SE HRE ND DEES REDE 315,664.09 


Power House ~ Substructure ccovekavswennsenvecs fbn aie ra 


eb unaame Cy. Pp’ vib Ba: 1,669,169.00 


Hydraulic RquLpMent avevccsonveversseeesenenevevecnecnvans 248 ,000,.90 
Bleotriaal Equipment vesvvesvssevesseererssereevaueusareses 3, 260,090,900 


BAGCOLlANGOUB eedsevovecsiessevenccesoeeseracetereoaveoeee 75,090.99 

$23 ,400,614,00 
Engineering and Contingencies ~ LEP .siasecesessseevecesess 6&,850,154.90 
Interest During Construction < 720 .escsesceuseevevecueene, 


$31,006,514.00 


mS ena amon ra nar ee 


ote: If the head canel as proposed fer combined fummel 
and Canal Scheme were constructed aa headworka for 
the Tummel Joheme in place of the headworks pro~ 
hy Mr. Johnson, the above estimate would be 
reduced to $29,736 ,197.99. 
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Water J. FRANCIS & COMPANY. 


Copy For ENcLosuRE TO Mr. J. Allan Ross. 


Tunnel, Project November, 1917. 


TRACERS ccc ere ese ve Washes sere sere seer eeseneeedasetaesredene 
TUNG] acecee ese eve heer e snare eeeene Kee hHOe Oden ee eeesenee 
RAGHE<OL-WRY cece v ces e reer eee ee te rene ene esa een ee aeeubenete 
DASCTLDUtOTS ceceserecev essere re senveeeseetnennesseunenees 
Penstooks (Sxeiter and 4 Hain Fenstooks } Teeter rer eee ese 
Surge LAN serves eessew reece eer eee ee ee eeeeeeesesweneeerennn 


Power House - Substructure ..sceececensesns $788,850.00 
Superstracture ws « peys opers 460,600.00 


Hydreulis Equipment SHER ORAHE HHH ESTER HOK HOE HHH O RE ECO HSM ee 
Zlestrical Xqaipment TRE TE CEE CECT eee cee eee eee 


Miscellaneous cecesvcteeves eave seveveseeeneceveneneecnereus 


Emcinesering and Contingencies - 25% oN ew eee eRe eRe eee HED 
Interest During Construction « Phe Pee TRE T Eee ed) 


Hotes If the head canal as proposed for combined Tunnel 
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@ 972,590.00 
14,,131,000.00 
199,990.00 
190,640.00 
256,774.90 
315,864.00 


1 9249 9159.99 
1,574,000.00 


$21,114,928.00 
5,37 8 Py £325 90 


$27 ,977 ,280.00 


“phaecencieratersisoon cane wo moeemennonrone 


and Canal Acheme were constructed as headworks for 


the Tunnel Scheme in place of the headworks pro-~ 
posed by Mr, Johnson, the above estimate would be 


reduced to $26,707 ,633,00. 


Intake, Tumel, Distributor and Surge Tank all for 


300,000 Horse-power, 
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WALTER J. FRANCIS & COMPANY. 


Cory ror Enctosure to Mr. Jy Allan Ross. (Appendix &%) 


funnel Project November, 1917. 


INGO be see e ee eee se dentdernbestoceecneenoescerenseesenens @ 972,500.00 


TUMNOL voeeeerseoewereeer eee neeeenered ones sseerevesseenne 14,131,090.00 


Right~of~way SPR TCHETR ETHER RHEE HEREC KR HORE OHH ROR He Re 109,900.09 
3 . 

Distributor <dibames han cdndxabnciaa wbebel specs ebhebbiedis 199,649.00 

PONSTOGKS seceedeeed veer anne newer en ene eHeveneeeeeneearene 206,431.90 

Sarge Tank SMe hiecns istdedn bssdaceonnseecasbidakiacie $13,964.00 


Power House « Substructure ssessssceecsveseens $O98,550,00 | iia 
Saperstructure Te tee Cet ey ee nbd 4309299 1,043 ,650.09 


Hpdvendig Bqulpmend ubsvccselyiGesCasbaddcbercosdesvadecds  1,328,000,00 
Mlectrical Squigmenticcccecesscchacessasesveossdsssdcerse  1,62Bj000.00 
Miscellaneous scl Witbank hiGanseceeheceonsebalbstde mci g 909-200 

:  §19,847,085.00 
Engineering and Contingencies < 255 seccccsesensassesseese 45961,771.00 
Interest During Gonstruction ~ FAR sececcceessusctucseesee —19486,591.00 


$26,297 387.00 
pe checananaticetinecenonininn it emotion 


Hote: If the head canal as proposed for combined Tunnel 
and Canal Soheme were constructed as headworks for 
the Tumnel Scheme in place of the headworks pro- 
posed by Mir. Johnson, the shove estimate would be 
reduced to $25,027 ,771.00. 


Intake, fannel, Distrilmtor and Sarge Tank all for 
500,900 Horsepower. 
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Wacter J. Francis & Company. 


Cory ror Encrosure to Mee ds Allan HOSAtacs WO. 2. 


(Appendix yoo.) 


Intake cececeeseesee ens eeeeeeneses eet eese ress oseersrerereneues % 


Entrance Canal aud Control Yorks ceesesersessansstevenesesuase 


Zannel 
Darwin): i vee hinds vais o> cake os vkks Hebe wee we Oe 
Canal ~ Hoek Division Bow Ll asesseeeis 2,333,875.00.. 
@ransition Rock to Whirlpool . 62,492.90 
Whirlpool Division secesesuves 732,950.90 
Transition Whirlpool to Kook » 59,272.00 
Kock Divialon No. 2 seveeessss 


996,819.90 
POVORLY sonessseenernerssecere , 


Right-of-way OOHRS OPORTO HR RHR ERE HEHEHE RHEE ee 


Highway Bridges ~ Chippans (lesa) p:: Le. (84,969.00 
Station Merri Jtreot «. 44,619.90 
Station 297450 Thorold St. 27,180.00 


Station 351+09 Victoria Ave._ 27,999.90 


Railway Bridges - BeSt,C. & 2 Arch COCR HHEH 
Geleke (Wabash } APCK sneas 
MeGele & GeTeR, Sseaeseeones 


45,820.00 
45,760.90 


Gate HOUSE cecseescnvsecercssnesssasseesecess 


*eeoerereeseteecenere 


Fenstocks ~ Exciter Ponstock seorecess 18,830.00 


Uo. 1 ee eereees 63,158.00 
HOe 2 al Ree newees 68,585.90 
No. 3 ad Pane keene 63,488.00 
No. 4 * eseseoore $6,999.00 
Nee 5 ” ee 66,150.90 
Ro. 6 . seeeveene ! 

Fower House -— Substructure sevccsstsnesonnse 


969,850.00 
Superatructure Pan eheeeeewuses 2 


Kydraulie EQUIPMENt cesessanerseeseseesrseeavesnenrrertereene 
Electrical Sguipment RSS OREO HHTERE RHEE ROT RHE HH OBESE SHOE HODES 
MASSCOLLANCOUS seve sa nar st ener te Ore oe meen eeaeeseneseeeneeueres 


Engineering and Contingencies ~ z OCHRE HERS ORE HHH ORE EHO 
Interest During Construction — Tae cosecceverneecesenesensers 


- 37'~0", 13,500 lin. ft. (at 9347.00) (Including © 


780 460,00 


4.,736,100.00 


4,659 019.00 


$00,000.99 


133 +790.90 


187,290.00 
363 2528.00 


409 , 256,00 


1 9669 25d. 90 
1,%68,909.90 
5 ,260,099.00 

£99099 
4 818,620.00 


8 
$25 638,685.00 
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Wa ter J. Francis & Company. 
Cory ror EncLosure toMr, J. Allan Ross, | 
(Appendix %-b) 


Notes If timbering be required in only half the length of tunnel 
work, the grand total would be reduced to $24,912,085.00, 


This estimate is based on the following unit costs: 
Barth excavation at 35 cents per cubic yard, 
“Rock exoavation at G1e10 per cubic yard. 


-  furmel at $547.00 per lineal foot for section 
: with tinberings 


funnel at 276.00 por lineal foot for seation 
without timberings 


COPY 


Wacter J. Francis & COMPANY, 
Cory ror Enciosure to Mr. J. Allan Koss, 


(Appendix “1-8 


vue xy Of O58 
£99,900 Horge-power Installation 
- Sovember, 1917. 

te Niipe 


zane 
Pee Em em Oe ae RN a A a mm Nl 


Intake COMOROS ETH RATES OTE TEE EH EHO HOw RHEE ETE RET PERE ROOD ¥ 789,460.00 


Entrance Canal and Control Works eervecsvevesesesteversouss 892,996.00 


Tannel ~ b-bd 13,500 lin. ft. (at $347.00) Including 
in) PESTER THERE EMER SEH OHHH ORR OOH EH eH 4 735,199.99 
Canal ~ Book Division Hoe 1 esceeusee 2835 ,875.90 


Transition Keck to Whirlpool . 52,482.00 

Whirlpool Division sesenvseees 782,960.00 

Transition Whirlpool to hock . 69 272.90 

Reek Division No. 2 Aeeeserene 966,819.90 

Porebay evaveesceveseessserase _ £45,680,00 4,669 ,019.00 


Bi ght-OL-WAY evoceawecsre nearer eeeen sees ee euseerenreners $990,090.90 


Highway Bridges - Ghippewa (iis 84,960.90 
Station Hot 44,610.09 
Station 297450 Thereld ‘St 27,130.00 
Station 361+00 Victorian Ave. 27,993.00 183 ,799.00 


Railway Bridges ~- NeSt.e & Be AVG cocesess 45,329.00 
GoTo. (Wabagh) Arch soee he 4769.90 
Males & Geolele sevacenvee _ 98,120.00 187 ,200.00 


Gate HOasG srcoreasecenesnnsneseeeenseeereswnerereereererece 275 4909.90 


Penstocks ~ Exoiter Panetock seuseenes 18,530.00 
We. i ” CeKoRe HOS 63,156.90 
. Ho. 2 iy SoHo ERee 63 ,585.00 
Ho. 3 " sorereere 63,433.90 
Py 


Hoe 4 eeeseewee _ 66,900,090 274,761.00 


Power House ~- Gabstracture sscceeesvcneevses 788 ,859,00 
Saperstracture PROCS H EH HEH OS Ee th b2 4599 299 1,249 ,150.90 


Hydreulic MQALpPMOMt ceesevereesesseeeenvskeneeneneeevesnnes 1,254,900.00 
Electrical BQuLpment seocsersereeeeranessentianeeereeeennens 2,187 ,909.90 
Bi scellameons cecocewccsesesasseevereceevesesesesovccevsone — 169,909.00 
$17,026,476.00 


Engineering ond Contingencies « 25% CHESRTKE RHEE HSE T HE RHO AD 4,256, 619. ~ 
Interest During Construction + Wd CURESH EO KEH OME RO OME BOBO if 


$22, 540 66806 
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Wacter J. Francis & ComPANyY. 
Copy ror EncLosure TO Mr. J. Allan Koss, tasipenttes = 


Hotes Intake, Rntrance Gunal, Control Works, Tunnel and Cane] are 
@li fox 300,000 hores-power. If timbering be required in only 
helf the length of tunnel work, the grand total would be reduoed 
to $21,934,482.00. 


This estimate in bused on the following unit costes 
Barth excavation at 35 oante per ouble yard. 
Rock excavation at G1.10 por oubie yard. 


funnel at $347.00 per lineal foot for section 
with tinberinge 
#i at (276.00 per lineal foot for section 
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Water J. Francis & ComPANyY. 
Mr. J. Allan Ro 


Copy FOR ENCLOSURE To 


t 


Bs 
S2IMATE NO. f 


(Appendix xIT-a } 


INGA severe reer ree reer ena e ener een ee ne eew eee er Eee e een enees $ 780,460.99 


Rutrance Canal aad Control Works eee POOR HAHAH RHEE HE RH EHR 802,996,900 
tumel -37'=0", 15,500 lin. ft. (at 9347.00) (Including 


SCCHATSHHE MTR TERETE HH EH HHH HH ETH OHO SEH HHO Ae, 755,100.00 


Canal ~ligok Division Noe 1 ereseesees 2,905 ,075.09 
Transition Koak to Yhirlpool . 52,482.00 
Whirlpool Bivision as areeeeees 732,950,900 
Transition Whirlpeol to Kook . 89,272.90 
fiook Division Boe B aeverereee. 986,310.99 es 
Forebay ee BAO y B50 9 FU 4, 559,019.00 


Right-of-way iL anes wh Gulbis didle nike beehieadl eile Wedd ain 309,999.09 
Highway Bridges - Chippewa Ai ‘p. ¥: 84,060.00 
ee 


Station Maert . 44,619.00 
Station 297+30 Therold St. 27,150.00 
Station 361+99 Vistorla Ave__ 27,999,990 163,799.00 


Railway Bridges ~ HeBt.0. & Ty APCH saceess 465,320.99 
GaT adie (Wabash) APOK seas 43 4760000 
MeQoKis & GiBoRe ecavscens 98,320.00 187,290.00 


Gate House SOR RAOeRHERERH SR SESH EHR BAAR REAHAH EES SH RETR HRB AD 219 ,504,.09 


Fenstosks ~ Eveiter Pemstook ssaes0e 18 ,530.99 
Ho. 1 ” eeveoeese 63,168.00 
Ho. 2 ” eererere 63,585.00 


Ho. 3 " eeeeveee 9 5438099 208,761.99 


Power House -Substructure esscscsesesveesse 699,559.09 
Superatructure eee ewer voeves 46.899 .99 1,943 .680,09 


Hydraulic Aquipment SORHAT OHO HEE HH ER HOT HH HES O RE ORE KR REED 885,909.00 
Blestrical MquLpMent esasncnasserecsmecereseeeeeeeeereeeennes 1,525 ,900,00 


Miscellaneous SSH R ORME KHER TET RERER TH HOH TET HERH HERO OH TRE KEE D 149,999.99 


‘ #16 079448000 
Engineering and Contingencies « 25; CHOOT HERO RHO OHHH EH HH 3, 42,620,309 
Interest Daring Senstrastion = ay CRPPH RAHA E KOSHER HRH ER HHS OS 


bg h82,788.99 
$20 895,886.00 
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WALTER J. Francis & Company. 
Copy ror ENcLosure TO Mr. J, Allan Ross. (ap liz XI?) 


Notes Inteke, Sntrence Comal, Control Yorke, Tunnel and Consl sre 
#11 for 300,000 horre-power. If timbering be required in only 
half the length of tennel work, the erand total would be reduced 
to $20,270,287.00. 


This estimate ig based on the following omit costar 
Barth oxcavation at 28 conta per eublo yard. 
Rock excavation at @1210 per cubic yord. 


furniel at $647.00 per lineal foot for section 
with timberings 


fummel at $276.00 per lineal foot for section 


Cort 


& 
~ 


if 


WatTerR J. Francis & Company. 


Copy ror ENcLosure To Mr, J. Allan Koss. 


{Appendiz Z111) 


Canal Project January 6, 1¥19. 


fotal amount of Estimate Bose 2 scvesuswbecsncvenenensaceusese $24,215,018.00 


Additional rock excavation, 
BOL —GGG Ste yards at $1.00 eee eeeeone $281,000.00 


Songrets Lining, 
80,000 oie yards at $12.00 esecannenn 960,000.00 


Channelling upper 10 feat of 6 by 
726 ,OOG Bye ft. 20(ee: aMeceoes 816,000.00 


Clese drilllas below ehanselied section, 
; 3,062,900 Bde ft. at 10 cents aseseue 5200 00 


Total PEMA EEE HEHEHE HO RHETT EHD 1, 768,200.00 
Less cost of sompletely chauselilar aides 


as at first contemplated, 
by 782,000 sas Ft. at SO cents soves 


Wet additional Goat eecvanscsvesesrnenee & 626 , 900.00 


Add 269 for ongineertoc 
ond. contingencies OREO RHR RTD ROH OH een? 2 B00 2 OO 


Totel earital acet SHEFF HEMR AHH HTH HROHE HEH RHEE OHH Eee ee eae &26,102,918.00 
SSULRt Starters 


Capital cost per horse-power gained ~ im. = $21,268 
® 


ie. ont mathe Waris 
Gi a8, ty ope ren 


Sk cai a 
‘a sama pines how Seton ent Gera Rem 


WD Wiens pebwiannin net teae ays awton scbers one ave oes tat eas, 


Wa tter J. Francis & ComPANy. 


Copy FOR ENCLosuRE TO Mr. J, Allan Ross. 


(Appendix XIV~a) 


mel Project kngnat: Fy: 1880s 
CAGE I G@azsee & Sas se IIT 
6 Unite 9 Unite 6 Unite 9 Unite 6 Uuite 9 Unite 
§ 9 $ % § & 

iteke %,389.0085 3,589,095 681,640 «$81,640 604,082 604,053 
liand River 1,831,434 1,821,434 $44,996 1,170,287 1,269,071 1,920,176 
rebay 385,602 S65, 808 610,602 610,802 25449,796 2,449,796 
ireen House 1,862,823 1,777,298 1,649,071 1,743,646 2,193,182 2,496,122 
imetoaks 1,173,986 1,672, BS i 975,965 1,672, B75 1,564,786 2, BSS »850 
wer Reuse 6,116,008 8,020,424 6,126,005 68,020,424 6,125,126 10,682,987 
'‘@raalic Bquip. 2,009,840 3, 40 8,627,000 2,484,040 4,754,760 
ectrical Equipe 4,752,160 8, 524160 8,417 »260 £&,668 ,460 12,166,260 
ph t-of-Vay Cemplete Se 
Léves 14834,028 BS a bb4.023 moda BGS ORE, 

Total 44,687,600 65,667,546 40,236,836 994,710 49,548,088 64,661,808 
iginecring 
and Cverhead : 
at of wie h72.600 4.298.405 3,218,922 Bs999, 876 89470844 _ fini 4, 944 

®otal 46,220,206 67,960,946 43,456,487 683,904,287 85,295,899: 69,186,751 
terest ; ; ; 

otal 62,425,418 62,626,931 46,662,692 66,216,636 67,968,626 74,920,606 
ital Dise : 
barsements 342909 .090 Aha Ql 2890. 
GRAED TOTAL 66,422,418 76,686,951 60,862,692 72,215,756 71,988,626 66,950,506 

Notes: 


Cents are omitted in all cases. 
Interest Gharges are compounded semi-sunuaily at 6-1/2 per cent. 

Total Disbursements are to Mey let, 1920, plus interest eompound~ 
ed anmally to danuary Slat, 1925. 
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Water J. Francis & Company. 


Copy FoR ENCLosuRE TO My, J. Allan Ross, (Appendix XIV-b) 


Canal Project August 7, 1920. 
WELLARD POWER . un, MOREE PENe POWER 
ITER | UNIT INTAKE piv GaAwAL PORSBAY HOUSE STOCKS ROUSE grey 

% hie, oka # & $ ¢ § 
Steel Sheet Piling ton 126.00 0.70 «= - ~ ~ ~ - 
Paddle Coys 1.20 ~ (8.8 & ~ - - ~ ~ 
Rock Excavation Ca¥ 5.60 ~ (6.50 Complete -« 3.80 8,60 ~ 
Barth Excavation Be¥s 066 °7) 1.10 Gomplete - ~ - ~ 

Conerete Plain Gove 16.00 16.00 14,00 14.00 - eee 26.00 8 *20.00 

a6, Dens 

Sonerete Reinforced «yy. 49.09 =~ 40.00 -” 46.00 40.00 32,00 al 
a ' in Foundations 
Stractu Steel ib. * - O77 = | ~ ~ 
6, I. Spacers ib. ol - ~ “ ~ ~ ~ ~ 

Barth Fili,  BoFe 260 ~ an - ~ ~ - * 60 
Riprap Cey¥s 1.00 1,00 ~« - 5.00 3.00 - ~ 
Reek Lining - - 015 - ~ ~ - ~ 
Gate pers Mach, lb. - al 0 . = ad ~ - ~ 
Reek Fill eV - as oh - LB a 7” - 
Ancher Beds Lb. - ~ «20 Pe 8 ~- iad - ~ 
Balldines, fuperstr. Gef. - - ~ - 240 ~ «40 ~ 
funnel Rock Oeo¥s Saad ~ - - ~ 10.00 “~ ~ 
Tail Rase Excavation o.y. - as i ad - - £.50 ~ 
Barth for Piers OeF> «66 ~- - ~ - - - - 
Suction Dredging 04 . ~ 0D en iad ~ om sc 
Gaiesone, Installing Each 3000.00 ~ - - ~ - ~ - 
*" Piret Cost Total 40000.00 ~ a - ~ ~ - - 
Dipper Predging CeFe - - +80 ~ ~ “ - - 
Steam Shovel ”. ~ 1.40 ~ ~ ~ - ~ 

Bote: 


* fhese refer to Hugh L. Cooper & Company's figures resulting | 
from their suggested changes in constraction methods, 
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Watter J. Francis & Company. 


Copy FoR EncLosure TO Mr. J. Allan Koss. 


{Appendix 21V-c ) 


Canad Pro ject Auguat 7, 1920. 


Case I is given ae the estimate ef cust of the project as designed by 
the Hydre-Klectric Power Gommisesion engineers wherein Pugh L. Cooper & Com- 
pany'e quantities and unit prices have been applied, using 15,000 ouble 
feet per second of water. 

Gase II is an estimate of cost of the pro feet wherein Fagh L. Cooper 
& Company have introduced foarshodtiors Yo design, in accordance with their 
letter of tranasittal dated August 7th, 1920, applied their quantities ini 
unit prices, ani used @ flow of 16,000 ouble feet per escond. 

Case III is the same ae Case If, bat using 20,000 eubia foet per 
sooond, 

All estimates are ef the cost te complete by Jameary let, 1922. 


Watter J. Francis & Company. 


Copy FOR ENcLosurE TO Mr. J. Allan Ross. 


(Appendix XV~a) 


Cest to Remain nz | 
Seetion Age 26, 1920 Goat Grand Sota 
i-Intake F 2B9, 678. $ 1,840,003, $1,899 B81. 
S-Welland River 387, B68. 974,825. 1,562,391. 
S~-&5A~ Canal 7 9071 ,023. 16,294,033. 85,865,086. 
4-Fo rebay 794,154. 126,000. 910,184. 
5-Gereen Fouse $7,794. 976,200. i 9074, 004. 
6-"enstockse £8,628, 1,082,610. 1,091,126. 
%-Power House C CP Y 1,860,000. 1,997,701. 
&-lHydreulic Machiasry - 1,846,000. 1,646,000. 
Q-Hight~-of-vay 1,060,000. - 
Mi seelianecus - 200,000. 
Bridges onwnnel GS 2 GOO». mode QF3.2900 0, 
$10,995,646. $25,250,469. $36,246,115. 


Contingencies ~ 108 Oe eneewe oe 6245115 
fotal Bet Coat easessunesane G89 ,870,726. 


Estimate of Cost of fuperstructure and Blectricsi 
Rqudprent up to Le Te Bas cncvevenevureeesengreaane seen eneee 6,801,022. 
Estinated residue Value of Pisnt and Stores on 


hand te TimLEh escccesacsse reese ees Seveeereanseensesaenonene 


Tetsl Investment c«ssesvovnes $49 ,@71, 769. 


Lees: Poeslble Gaivage reecverabie - ee 
Reeoipte from Broken Stone 25669 


Totel Het Invertment eesasee $42,271,789. 
fotai Gost per Hels seneaves 172.08 


ote: For basis of this estimate see Appendix 7V~b. 
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Copy FOR ENCLosurRE TO Mr, J. Allan Ross. 
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Cane) Project September 30, 1920. 


Cost of 260,000 H. F. Inetallation wlth five unite ....0.. $45,271, 789.00 
Additional cost to imetsil unite Bos. 6 to G sosccerssenes el §YEG 3959 2 OD 


‘ 52,273 9 TEE 600 


G O Gost per Hs Ps asccsuveses G126016 


This estimate was based om the coet data cf the work alresdy done, and 
genorally figured on bueie prises as follows: 


Berth Oxmmavation sesesssenevesases GOe70 por gable yard, 
Rook @RORVATION seeenecneeseeonens $2.70 per cuble yard, 
Plein GONCTELE sescovseencevavanaes $14.60 per eubie yard, 


Reino reed eneevccesenessnnenes ne ep QEbeOO per ovbic yard. 


Gh ascaf Lo en % 


ex ee wes nate 


rea a8 se ‘er.09. : oo wane nak’ sb 
pny tig We glee tes sai 


ae shee akd i i ng ES eb serge soem ksheee MO) Se TRMES Sot 3 
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Copy FoR ENCLOSURE TO Mr. J, Allan Ross. (A Aix X¥~o) 


Canad Pro teet September 30, 1920. 


Evtinated cost of 260,000 H.", Installetion 
ME 15,000 Ge fe Be serecesnovtnrnevceresasesesene G4E,271, 789.00 


Estimated net soct to deepen rock section, 
leas receipts for broken atome asoscevecsscceeens 


Total TOWt soasesseeenve G@6,971, 769.00 } 
C @ “te 2 dost per Me Po ace 187.99 


Retimated cost of 460,000 H.P. Inetuilation 
at 16,000 Ge fe Oe soceccevvsevesecacecncsecvenes QB2,271,70.00 


Retimated net cost to deepen rock section, 
jess recelpte for broken StONG cescveneneoeverowe 709,000.00 


Potal Cost ssaceceseenus G55 ,972, 759 .00 


Total Cost por BH. Pe ses €124.38 


Metimated ooat of 460,000 To, Installation 
at 22,000 a. fo 6. with nine URIS cvocveesessacs 855,971, 759.00 


Estimated additional cost of putting in 
eperation three more unites saddled daladlaaleddadiededadadhddaded 


Potel COsSt evsesasnvvane 867 671,769.00 
foteal Cost per FP. Pe ens $102.88 
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December 15, 1921. 


Eetimate of September #0, 1920 cick Maun idaiek chcheusukeatelobe $45 271,759 | 


Eetimate of excess cost id adie Jel wh , 1920, estimate - 


(800 page 0-53, Chapter C} = “wholly unforeseen items” .esee 7,403,854, 


2 ‘tor page 0-57, Chapter 9) - *Justifiably unforeseen items" 3,600,000, 


ROCEL ‘a ccnccaanceveneneoene $54,276,893, 


Perr menearon racine aaernsnence sin 


Total Cost per Horse-power cesescesseesss G180.92 


D9 9shg 


& sodersth 2 


ty 


4 


ig 


- 


' iat 


Wa ter J. Francis & ComPaANyY. 


Copy For ENCLOSURE TO Mr, J. Allan Ross. 


(appendix XVI-a) 


Jamary 27, 1923. 


Item Hydraulic Dept. Hlectrical Dept. Total 
Intake secsseseseesoncnrenssene  LylBO,BB6 coves = wv enee 29180,256 
Welland River cevesscsvecesacee O05 0TO vnevee on Sindeeey MON ere 
Sih. deceictnmnencensevenee ORE Aimee: ere ee 
FOUN oc catar ccaninccaasnegeas ATE wsvees + imbiees | 60398 
Sereen House coment OF. eas eonsee 162,000 eecoes 864,299 
Power House secessensesccceveee  LghTG,410 cesses 875,029 eeoene 1,050,042 
Equipment scncessvesscenscsenee  LghB0,009 censes 59%55,787 ccceee 5,195,737 
MEMOS ccans - eeewse 860,067 
he cicaubsvaciinns SMO GOW cotnds ~  ‘seapae 2,800,000 
Right«ofe Way cuccesercnccarsvne 900,000 seeses ~ \lesdees 900,000 
Miscellaneous sessscesssvcesees 200,000. senses - iatik | 20G0GR 

@ 27,078,862 # 4,192,266 $ 51,270,628 


Total Estimated Cost of Completed Project os now partly 


soustructed, With TiVe UNLES vccccnceesanresecceneserasnaesoene 


$ 31,270,628 
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Removal of Cofferdan $ecendebesedeessisecnce 


Welland River. 


Barth Muocuvation scesvese 2,152,674 qusydse. 
KipeTap ssseseevsvecesesse 25,509 ousydes. 
COMNGTOTE seneereunnennaes 1,590 aasydse.e 


Dredging essccccncsevenas 1,856,079 ousydse.. 
Zarth Xxcavation essesses 9,561,587 curydae. 
Rook Bugavation esecesese 5,941,247 suspise. 
Consrete Lining ané “alis 504, 299 ePABee 
Rip-rap and Lock Fill «+. 966,928 ausydaee 
Structural Steel and Gates ~ 


RPP er eee 


Carried Forward SRO H THERE HEE H EES 


Iten quantity oe tom total 
Intake. 

Sheet PALIng seversenvecsss 187 ,090 £t+ woes 1610 vee 205,799 
PULL cccevsvusesvecesnanene soaha 1 Te ylttes 025 oss 34,780 
Pumping secsssesssevesscace ee ed eee 20,900 
Barth Exeavation eeeeoeeean 617 067 ai ydaee +59 woe 306,054 
Rock Exgavation ssesseseees 28,470 Gueydoss 2650 eee 63,675 
Barth Pili sesceveseenes pdr 229 eee 16,200 
iip-rap Fibbsis thasenastees Gakobe srs LeOO evs 16,009 
CORCTOTE sescesesscseneceus 4 o onsen, 10.90 soe 329,900 
Reinforcing Steel sveseseser 960, G90 Ldsevess #05 ove 43,000 
Cast Iron amd Stee] esssece 140,090 LDtasees 006 seo 8,400 
Gates ~ Intake cscnessesess 468,400 LoGeeees oOT one B2,788 
Timber in Cribs secusensves GB7,370 fEeusens 69500 woe bash 
Trom in Grids secsesssesess 1a, 900 ibs. eves 005 see 


eeeweneene ‘gece ¥ 1,159,236 


049 
1.99 
19.99 


043 

» 5d 
2,99 
12.99 
+69 


~~ 


oes 963,070 
dd 28,500 


coe 26,909 2 a93,070 


vos 742,428 
«4,825,779 
» 7,692,494 
» 3,651,538 
» 580,827 
49,900 


ee 


$17,523,106 
$ 19,546,412 
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Copy ror ENcLosure 10 Mr, J, Allan Ross. (Appendix AVI ~e) 
Canal Projeat Details (Continzed } 
Item Quantity ys Cost Total 


Brought Forward ev seccoenvenneenee @ 19,546,412 


Barth Exomvation sesevnnse 49,089 Meydses 050 «oe 24,040 
Rook Excavation seceesesns 472,590 cueydae. eT sae 327,932 
Consrete ond Gunite eoeevees 6,440 casydtes 18290 cae 96,600 @ 946,172 


Sareen Houge. 


Zarth Exouvation essessses 1,626 cusyide.s #89 eee 1,221 
Rock Eacavation sessnsreve 43,470, Misydses 2650 ses 108,675 
Conerete, Aoinforced ees«e 29,712 cusydaes 16590 a2 445,680 


Structural Steel, Hacks 
and Gates venseenees Goh QTPEpE LBs wees e983 ave 187 ,723 é 713,299 


Fenatocks. 


Hook Broavation esessssen 18,791 qusyda.. S000 «se 98,955 

cenarere | eceses 16,919 casydos, 8400 ooo 151,352 

Facing Concrete } eurenee * a oe sl? ees * 

BCOOl sovecasesneneeseves 4 468,000 LDBseuee 007 see S19 5760 é 565,067 


Zower House. 


Zalas Excavation eesssuee 22,790 onsydaee 079 eee 16,953 
Kock Excavation sessanens G41, 273 Gdeytlites 2409 eon 855,183 
Comervete eesvenasesevnces 56,825 GUeFhGee 12290 oo 669,676 
Structural Steel escesere 829,909 Lhtesnes 297 «ese 36,409 ¥ 1,875,412 


Hydrenlio Mquipment. 

Pobnson Valves ccsvesaves food se eenene “ ees $09,900 

Draft Tabed cosecsvonnens -~ or eoneee ~ ses 19,0090 

Unite, & Main and 2 dervice - Reeeonae oe os3,129 ,009 @ 1,450,009 
Right-of-~day eee OHO HEHE Ee - eeenreeee “~ woe 909,909 % 900,000 
Miscellaneous eccosseseeecsn ad evereene “ eve 200,000 @ 209,009 
Bridges ORPSHOKETR TEER R ETOH ET ™ eeneuane Sed 024,200,909 i 4,200,900 
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Cory FOR ENCLOSURE TO Mr,’ J. Allan Ross. (Appendix KVIIma ) 


Canal Prejeat Jamary £7, 1923. 


Item = liydvaulic Dept. Electricel Dept. otal 
Intake SACEEDKELAR KRONE OU ONE He 977 ,440 eaeedea me ee eaee 977,440 
. Welland os le tifacalrtaeel enbepaealt 1,926,785 seeeee “ wo enee 1,026,785 
Canal eihies tkhaunenns hikes 14,088 ,725 eeeeee a oe eens 14,985,725 


Sareen House sesssescensengase, ee eee eT 
aisle ose to osioks Bye 0 eadeee EA ABD 
Powor House vevesseessneaseces,. 19872,900 seesen” 806,000 sevens 1,778,900 
Rquigment ssseseisccsscseucess 15768,000 sesees 3y795,000 severe 6,665,000 
RG iivescccsseccss 00,868 vosenn oc deeds ae 
Right=0f-Way ..evececssresrere 600,000 seeee, ot). a henis 91600,000 
Miscellaneous seeserseeseeeres 175,009 evevee ~ porree 20878008 


$ 21,684,998 # 4,491,000 § 26,015,998 
Total estimated Cost of Completed Froject as designed 
in 1917, WEEH LIVE UNIES cevecevcsecenessessenscucessarencesesee & 28,015,998 
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Copy For ENcLosure TO Mr. J. Allan Ross. 


(Appendix X¥II-d) 


Canal Project Jammry 27, 1925. Details 


Vai 
Item Quant ity Coat Cost Total 


GCOLSTOTARMS sccccccnesvasuvasons 1940 Jin. ft. at 92 ee 182,160 
PENT cee sees eee e ase een ee eens be neers nee ennetennean eee 20,999 
BROMVAtLON seesevesvenssesseces 427,990 gueyds. at 50g .. 215,509 
CONGTOCE cscceessesncecnssenses 469,000 ausyda. at G10 .. 469,009 
Reinforcing Steel servesesneses 626,000 lbs, at BY «os $1,500 
Steel Plate sesesonee « * Lhe. at Wg ee 4,049 
Light House for Ohi bipp POMECAEE HEHE DOES HH EERE De 8,909 
Bimice Gates sassusessvonoravereresecesvssrevvevssvesenee 10,000 
Gates for Ship Channel sessecsecenenerseverevesesveveseen 80,000 
PAULING cesetencsesssnveuaseusee 13,250 lin. ft. at 35 « 4,649 
TMMbOT cessuscevecseresseeseess 89,000 PeDem at $60 oe 4,899 977 ,440 


Melland Hive:. 


Dredging cccesocnnsenessecese 2,055,990 cusyds. at 40% 21,001,690 
Rip-rap Pee ee Tere tree eee) 17,809 ueyds. at gi 17,600 
CONGTOTO sesecnenneenesnensus 709 dasyds. at #10 7,090 
Reinforcing Stoel] ssctnvencen 11,700 Loa. at Sy ® $86 1,026,785 


Canad. 


Dr@GGING vssevecsenveneuronnn 282,000 cueyde. at 407% « 112,800 
Barth Hweavation esesessesses 8,969,160 Gueyds. at Soy 04,479 , 575 
Rook Excavation esesssceneses 3,506,850 aueyds. at 42 «7 4997 , 720 
CONGPOCE secvesevceevesseunns 176,205 oueydes. at G12 .2,102,456 
HipePap esvevveneenseeovnsens 191,440 ousyds. at 60/ 114,84 
Structural Steel and Gates (2 

Gates) sovessccucnvecevens Pee RRR THO we $9,090 
Superstracture for Gatos sass 144,000 Caeft. at lig * 17 ,280 
PALInG soscsecrececenanennves 20,000 lin.ft. at 56/7 . 7 4200 
Reinforaing Steel .sceesenver 4,281,499 lbs. at Sg * 214,070 14,085,725 


Carried Forward «eussseerseues $ 16,059 ,950 
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Details (contimed) 


Item tuentitr 


Unit 


Coat cost 


Potal 


Brought Forward secscecceccessves $16,089,950 


BYAGOG cence eeevenee ee eee eee es saws wees eee eee eee eee eersenenennenenune 


Right-of-Way HOR RER EDEL EERE EERE NOAH HRHE ROE EHE RHR EONAR H OEE OREN EK MD 


Sate Touses 


Beek Beeavatios cesdererssevee 
Consrate, Rein®oraed seoesenens 
 GFonerete, Flalm sesescevescane 
Reinforsing BECOL seanversoves B20 20 ibs. 
Structural Steel and Macks so. 402,000 ba. 


roe CUPS 
Concrete Seeeeerererer are Pees v Ue d« 


164,000 ids. 


&E,£00 eu.erde. 
H,O00 @teayda. 
10,000 Oe VER. 


ECGGL ancecacenssenecscvesvees 
GRCOR evcncescseenseveseesness 


Denstoekes 


Funnel Excavation sceaseecunes &,760 ousyde. 
Rock Breevation sesessecsevsse 11,800 cu.yds. 
BEOOL WOrk accsesrssestecesveess GyS8B,000 Lote 

CORGTECE eewesevesseesevecenes 8,500 eusyds. 


UBWATOPL NE sorte ew sa stew cede eee e ened este ene eeeneneneess 


Talus Sxcevatlon ecesecesseers 
Rook BRORVetlon svoescesceesens 
Conereto in Substructure ceoace 
Reinforcing Cteel «sssceovecnee 


219,800 cusyde. 
104,900 cu-yde. 
66,000 Gusgyds. 
600,000 lbs. 


6 at $20,000 ea. 


at 22.80 ES, 786 


at 416 45 O00 
at G12 120,000 
at Bg 16,005 
at <& 7,720 


BD. 200. 


at $10 8687, 600 
at o6 67,600 
at 7d S306}, 8B0 
at ¢6 68.000 


£0,000 
at 70¢ 185,660 
at $2.50 262,260 
at G12 782,000 
at Bf = __35.000 


CRRA EER EER ERE HEREHEREHOHHORHEEHETE EHR HHS 


Eisoellaneous FREE ETMER THERE HEHEHE EERE TEER HS OESRAR EH TRE TDR REEL HS 


809,888 
800 ,000 


561,110 


468 650 


1,272,900 
1,768,000 


176,000 


$21,654,998 
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WALTER J. FRANCIS & COMPANY. 


Copy FOR ENCLOSURE TO Mr, J. Allan Ross, 


(Appendix XVIII) 


of Gorn, EFGARS 


Gsnal Project demnary 29, 1923. 


Expenditures to March Slet, 1922 sevecsecetocssansaesvenes g §3,180,693 


Betinated eost of completion of Units €1 to 6 seccseuvese 3,961,114 
Overhead expenses on BOVE SSTIMREe cconsvseeeeernesecesus 486 ,342 
Interest secrued and not charged to operation siscsencsene 1,704,815 


COPY 


Blectrics] machines and power house exnperstructure for 
nites #1 to €6 CERAM ERAEHRERHRE RK RETRO HEH OHH HOR AP ERO ew 4,646 , 029 


Sereen house superstructure OPER ASRS KE HEKEEMEE RHO DOO OD 371,187 


Betimated cost of complete project with five mits © 64,370,180 


Hote: The residual value of the construction plant on the 
Completion of $6 Unit is estimated at $3,774,000, 
the balance of the construction plent cost being ine 


Cinded in the above estimate. 
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WaLtTerR J. Francis & ComPANY. 


Copy ror ENcLosure TO Mr. J. Allan Ross. 
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January 29, 1925, 


Expenditure to March Slat, LOZ soeseceonwesecssneeranaves $ 63,180,693 


Bstimated cost of completion of Units #1 to #6 eecseeennes 3,981,114 
Overhead expenses on BOVE @8t imate a. evcsseeerevesneanwue 486 ,342 
Interest acorued and not aherced to operation seevseseesur 1,704,815 
4aditionsl estimated BOBt, Unit 6B SEP RED ERE KEM E HH ERED DED 1,414,271 
Additional estimated cost, Unit $7 evcseousecececennvecere 1,498,442 
Additional aatimated cost, Unit $8 coseensuseraresaweranes 1,563,479 
Additional estimated CORY oo. 1,635,996 
Blieotrical machines and power house euperstructure for 

Unite #1 to #6 PEG THER LAER KEAHHEH EROS EER HE HEE OD 4,646,029 
Horeen House superstructure seaseceeanveswoesessnsnewences 371,187 
Betimated cost olectrionl] machine, Unit 46 cssmnccinecnvue 1,006,000 
Sereen House superstructure for Unit #6 RARER STUER EHD ERO eH 26,000 
Bstimated cost electrical wachine, Ynit a? OOH HE DORE HE OHH 1,000,000 
Sereen House superstructure for Unit 67 sesusesnrscvenenne 60,000 
Retimated cost electrical machine, Unit G6 sescecsunernves 1,000,000 
S¢reen House euperatructure for Unit $6 secwcseunnneseonve 60,000 
Ustimeted cost electrical machine, Unit BD eeseuevesusenen 1,600,000 
Sereen House superstructure for Unit $9 seseacscecsvereeus 60,000 


Estimeted cost of complete project with mins unita 


Note: The residual value of the construction plant on the 


completion of #9 Unit is estimated at $3,041,100, 


the balance of the construction plant cost being in- 


elinded in the sheve estimate. 
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Wacter J. Francis & Company, 


Cory For ENCLOSURE TOMr, J, Allan Ross. (Appendix XX) 


Canal Project Jamary 29, 1925, 


Estimated cost to complete project with nine wiits gessesseess $ 74,877,567 
Hydraulic Department, estimated cost of #10 Unit 


ONG GLEAMING UP cvevovvsasvrensonseneses server weruneeener & ,G41 ,647 
Blectrical Department, estimated cost of #10 URAt viseveseusec 1,419,999 
Estimated gost of complete project with ten unite ® 80,729,014 


C0) BY 


Note: The residual value of the construction plant on the 
completion of #10 Unit is estimated at 92,467,100, 
the balance of the construction plant cost being in- 
eluded in the above estimate. 
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Wa ter J. Francis & Company. 


Copy FOR ENCLOSURE TO Mre Je Allan Ross. 
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Interest scerued wut umpeld for 5 months onding Moreh Slotsl9Z2 sevesssees 
Lous estimated not reveme obtained from operation of Plant to March Sst, 
Comdtmanrty on Contracts to March S15t,1922 sesosesesssensevsenreecsoneses 
Contingent Lisbilitios as at March Slat, 1922 sessssscesssenecsenesonewscs 


Total Cash Payments, reve rm ait aaa s on Contracts and 
pen inate’ Laktties Los TT TEETTTILTLT TT errr TTT 


Against Permanent Works ~ Gehodulo 2 escccscrcresovnsssensseesesesesoees 


Construction Plant end Wiscellancous Operating Expenses carried forward 
as pert of costs of completing work < Schotile GS - cessesesevovosever 


Stores on hend « Schedule S Do TILT ILE TTLAT TTT L TLC TILT eee eer eT 
Head, Office en together with Interest pald to October Slat,1921 
pins Interest accrued but unpaid st this dxte, for 5 moutha ending 


Marah Slet ,1922 SHEESH HH OHHH EREH ETERS HOHE HEHE ORES E OCHS CORRE REO HES 
Less mount charged against permenent works as on overhecd =< Schedule 5 = 
loss Engineering Costs distributed in excess of expenditures « Schedule 6» 


Add Commitments on Contrasts to March 51st,.1922, not allocated TerTrr TTT 
oud Contingent Liabilities ss at March Slat .1922 Tec LeLSSLCTe Te Te eT ey Te 


WALTER J. FRANCIS & COMPANY. 


Copy FOR ENcLosURE TO Mr. Je Allan Ross. 
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PTerEerrerrr rr TT rir TT rire eerie eT er ee errr reer re ree ee) $ 63 oa 


Che6O8d 6 a6bNE 64 ROE H Ce CO see easeneneceessscns . 569795, 126016 


SOOO HESEEEHEHE RODEO RE DSS CHER ERROR HEH ST ORES HD 5,064,422 65 


160 bee RERR OE Re ereneeeedraneneeareneee§ «= 1.9486,500073 
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Wa ter J. Francis & Company, 


Copy For Enctosure ToMre Je Allan Ross. 


Item 


intake Worim CREECH HEE HE HRE EOE EHOORESEOROT HTH AE ERH HEHEHE H ED HHH ROE HEH Oe 
RAVGY TgprOvGMents seceeeceeeereeer ence seas er sene dee eeees eee oe sere seer eenenee 
Ice amd. Log iy) a ee ee ee ee ee ee eee eee ee re et 
Fenstooks, inoluding work on Becarpnea: SPCC RE ROH RE OHH TERE EH OR EEE RECO EOE 
Power HOUsG — GOnGrs] crc saester verses eeesenerereereseeeres reece eee eernewenne: 
Power House ~  Bubstrusture SOSA AARE ROH HR REHRE HERE OEM HEE HR OR EERA EE EHO EO OHHH 
fewer House ~ Machinery and Miseellaneous Supply Systens HA Pde Ow OOO Rene renee 
Power House, Office Houses ~ Pormsmont cscscvcvesececsevteseee seen ereeene eee 
Saxbines gd, Governors — Made esccacccerareneseeceeorneererseateeneeneewennee 
Bridges, Trestles, GCalverts and Rosdways HOCK ERA ERNE SORE CHHRST ERE EEOC REE HE 
Yorebay Poe CUCL eT WeTrrrr cle or TTT eer eee TTT 
Headworks ~ General idathigebadigaAapedrees {oreseesonssecssbuspesnunbannyd 
ee GULSHVUSGUPS coe vereccescen sseeoverees secessewenssreeeenenebanenes: 

~ Superstrusture CORRE EHH EN HORE EEE TONER EEE EERO REET ODOR OHH EO OR 
oo pvc Shas and Tamels SORES H HOHE RHEE HST ESHER EHH TEER HER RATHER REE Hee, 
Pormanenrt RaLiwnys eowssesesereereeercesesesesrecseesesneeen eee eeesesneeeenen 


Right-of-Way Terre eT TT ete te Tee ee eee eee eC eee Leer rC ey Ter eee Tee Te Te TT 
i ott a Tee eee ee eee ee eT eT Tee eee eee ee eee ee ee eee eT eee ee eee eee ee ee ee eee ee 


Total Cost of Hydrant io Conptruction Wortas SETA O GRE ERTH OOH HERES EHH H RO ROH 
Generating Stetion Eyaiyment wad portion of Pover House Superstructure eseeee 


# Overhead comprises Construction Mlant Operation, Barth and Ro 
Expemae, Engineering and Administretive Expenses and Lnterost 


Wacter J. FRANCIS & COMPANY. 
Cory For Enc.osure to Mre Je Allan Ross. 
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Water J. Francis & COMPANY. 


Cory For ENcLosuRE TO Mre Je Allan Rosse 


end Smell “OGLE eovencwesaee 3 9 gBG2 4487 202 


caapuaneey DallAtnes nh es LO A AR EG EO 1,278 ,097 +40 
Sears sien RAs PPreverr rrr eT TT TTT ie tet eee By GRO 441067 
03, 650058 


EEE HERE OEE RH ER ERE ER SEE ROR EHH HS 


Power, Lig amd Telephone Lines RHO OR LEH OH EHEEE RE RHR OED OOM 767 ,589 602 


GS Ory $ 14,142,2156i 


Water and sensual tease > DOMMOROT IY oo sea weereeeevennes 21,5624 
Compressed Air Systen Operation PTeUTE COTE eee eee eee) 3,590.98 
Construction Plant Maintenance SRK OEHHHRERH RRR R OR HR SED ® BAT 4745064 
Aumdliory Plamk Operation «se+sss<-seessecsenensereweseces 2 ylA9 499 084 
Soshs ext Inspection eeescssscstrceccecesveseesecsenawenss 9 26501 
Sabvaging ond overhauling of Plent and Metoriol ( other 

than Stores) for the purpose of re-sale, Balance of Cost 

$o Karch Wst,19Z22 RENEE HERO OROHEEE ENE OEE EEE OOS OO a 


$ 16 ,804,91567: 
means 


Schedule 4 : 
Stores on hand Kareh BLS gLOS saveeccereccreoeresees veseeteer ene setenene 


WALTER J. FRANCIS & ComPANy. 


Copy FOR ENCLOSURE TO Mre Je Allan Ross. 
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Water J. Francis & Company, 


Copy FoR ENcLosURE TO Mre Je Allan Ross. 


Tten 


Afministration CharGus secesseccssserneveveseucerereecnse 8 1,177 9607e05 
Interest during Comptruction ssececcsanecevescverseenrese 5 9947 6282610 
Prolimiwery SUVOyS cs ssercececcrswneeeeseesorerserserreee | 43 502069 
Tmeurance and TRROS po vcesceeseeeennarerseeereseereneeeees 379 4565056 
Business and Legal. eeeenensegs aa ae Bie 14,586019 
Heed Office Bugineoring erererrTTrTrT rT TTT TTT TT TT tt 40, 595072 
Exepenses securing Lebour CHET RR EHR RH HORE SRO HAT EHR OEE H RE RS 39 4202-01 
Postage, Telephone Sm TOLOSTAGE seccenvcenseccvensesoucne 12,65002) 


Summary: 
Roval expenditure to March Sluts 1922 seccereccscessseccrennasesesnronenes 
Charged as Overhead Im work to March Gist, 1922 cvsceveerssercsenseeoeses 
Add, wmdiiwtetbated Tnborest cvcesecessseescosencesecaenls M16 9846009 
Less itens distributed in excess of expeniituron «+++ _  BrGhbeR? sesnre 


Water J. FRANCIS & ComPANy. 


Copy FoR ENcLosure TO Mr. Je Allan Ross. 
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Repenses 
Written off Carried Forward, 
ag on ro gone conte interest 
Overhead of completion 


ore $ 1,181,255 .64 eeeeeeee Gre $ 5646061 FOSS VER YD ate 


see SPSL OBGeBl sssensas ~ oceseene T465246089 
soe BB gSOReGD sevonsee “ senweses ~ 
wae 361,565.58 eneenens Oe RgRlBeOE serccnoe ~ 
oe 14,366.19 Lee onewn HB ® P A winae! om 
oon 40,076022 avnasnne Die O17) wanceene | al 
ee 39,202.01 VL eeaee sess eer eveee 1 
«ee Le ToS wesecene Cre GBele savveows ~ 


 6,945,566.69 Gre 9 5644027 $ 7265246489 
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Water J. Francis & COMPANY. 


Copy FoR ENCLOosuRE To Mre Je Allan Ross. 


Iten 


Head Office imgineering and Superintendence iach aatied eee TI TT eee ree ers 
Field Office Baginesring and Superintondoence ecosecsserccsneereseonseeess 
Hood Office amd Picld ~ Designing ceceessecccssseveeveceensnesnreerentese 
Engineering, Tinelmeping Ord, ASCOUNb LS ooccesceenereeeneseveseeeseeenene 
Surveys before and daring € ; TREOOE HOE ERERTEOO EEO O MOREE OHH, 
Blue Printe and Pho bogrephs Seen eee ail oc a iy inca einige Aan 
Maintenance and Repairs to Ingtrurmens ocsesrscesessasceveseercsesenseses 
Field Office Furniture sod Boulpment ROSETTE HHH KABLER ES SERAEPE SSO ES 
Stationery Supplies for Pleld OFLICO oesveeessssasceneneesneerenes serene 
Picld Offieo Maintenances, Fucl, Obie secsccccecavecsrrescsteseveeneenenens. 
Camp and Pleld Bquiymant eosveewcers esvevererssenver eres ese oererreeeeee 


POLAGE PROTGCHION sccserocseeseeeerssee Sresdesheeeeeneseedeeeerbenetesese 


™ 
Me 
ene, 


Fire Proteetion PEP ORHEFHERSEHETER OED EERO HEHEHE EH HD HEHEHE EEE RR OOD 


Summary: 
Costs GO HarGh Slats LOSE sscccecsonsscevaccsssvcsneveees veantsusanecneees 
Charged ag Overhead to March Flat, 1922 soscccssseccnsevsevcenceceeveencs 
Deduct itens distributed in excess of oxpemiiimres PORTH ERED OBE HOR EH EH 


WALTER J. FRANCIS & Company. 


Copy FOR ENCLOSURE TO Mr. J. Allan Ross. 
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March Slot 1022 a, an of completion 
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